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1.' INTRODUCTION
The primary reason for quality control is to ensure that the
conclusions of the various investigators, and the summaries devel-
oped therefrom, are based upon (comparable) compatible and reliable
data. in addition, the program will aid investigators in ascer-
taining whether their needs for analytic and sampling precision and
accuracy are being met and will contribute to overall proficiency
by providing opportunities for scientists to discuss solutions to
common problems.
A secondary reason for quality controlis to ensure that data
accumulated in PLUARG studies are accurate and precise contributions
to the data base for future use in the Great Lakes Basin.
This Handbook is intended to give investigators associated
with Task Group C studies under PLUARG the guidelines for quality
control. The looseleaf arrangement cf the Handbook will facilitate
updating as additional information becomes available. In this
regard, all pages will be dated at the time of issuance.
Changes from the previous issuance will dd aha indicated
by a vertical line in the right margin of the page. Deletions
mill be made tn the 1975 tssuanea wane enclosed in parentheses l
"(...)”, and additions will 5d wane typed in Italics, ‘
unless otherwise noted. Detettons made tn the 1976 tssuanca aha
 
I
shown by stash manks "////", and addtttons ate typed tn i
i
SCRIPT, unless othenwtse noted.
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 (The TABLE OF CONTENTS lists the sections included in
the initial issuance of the Handbook. Additional sections
will be added as required.) During the 1975 field season,
the Handbook (will be) was used as a Working Document. (in
effect on the date of issuance. Users are requested to send
the River Basin Studies Coordinator, in the IJC Regional
Office, Windsor, Ontario N9A 6T3 suggestions for improving
the Handbook.) Suggestions received from users, the Task 0
Technical Advisory Committee and the Data Quality Subcommittee
were the basis for changes made in the Spring of 1976.
Ré¢¢¢¢¢ﬂ¢¢£i¢ﬂ ¢f PZMKR¢ ¢ﬂ £M¢ E111 Qﬁdliti $ﬁb¢¢¢¢i¢£¢¢
¢f iﬁé lﬁél¢¢éﬂ£dii¢ﬁ ¢¢ﬁ¢it£¢¢ ¢f ihé Wdtét Qﬁdliiy
B¢¢rd Will éﬁhdﬂ¢¢ iﬂé ¢f£¢¢t¢ ¢f PZUKR¢ id ¢¢t¢YZﬁg
¢M£ ﬂ dﬁtd quazity ¢¢ﬂ£t¢l ¢t¢sr¢m. Thé t¢¢ﬁli$ ¢f iﬁdt
$ﬂb¢¢¢¢i£téél$ W¢¢K WillMé d¢¢t¢¢tiﬁiély iﬁ¢¢¢¢¢¢ﬂ£¢d
iﬁ iﬁé Hdﬂdb¢¢K.
March 1977
 
2. PARAMETER LISTS
The parameter lists will be considered to contain the general
parameters necessary to satisfy the reference, i.e. those parameters
believed to be significant causes of degradation to Great Lakes
water quality or those parameters likely to be implicated in the
transport of pollutants. To the extent possible and feasible, all
parameters on the list will be investigated in all PLUARG river
basin studies.
Some parameters are essential to enhance the use of data from
the pilot watersheds for predictive capability to the Great Lakes
Basin. Each watershed project manager will (propose to the River
Basin Studies Coordinator, for consideration by PLUARG), select
those specific parameters on the list pertinent to the scope and
objectives of (the individual) his project. The Water Quality
Objectives Subcommittee (WQOS) of the Implementation Committee has
ranked the several parameters according to their importance as
possible causes of Great Lakes water quality degradation. The
ranks assigned are indicated on the lists under Sections 2.ll and
2.23 as follows:
* Highly Important
** Medium Importance
 
*** Desirable
June 1976
   
 2.1 WATER SAMPLES
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Sediment
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D. Field Analyses
*1. pH
*2. Dissolved Oxygen
**3. Conductivity - Specify if not Run in Field
*4. Temperature
*5. Flow I
E. Physical
**l. Suspended Solids (and/or Turbidity)
(2.112)
(At the discretion of the watershed project manager, the
  
following parameters will be run less frequently.)
(A) F. Salts
***l. Sulfate
**2. Dissolved Reactive Silicate as Silicon
_***3. Iron (and/or Aluminum) —- Total
(B) G. Organics
**1. Phenolics
**2. Cyanide -- Free HUN
*3. Pesticide Scan
4. PCBs -— at desoretion of investigator
5. Chlorophyll a -— At descretion of investigator
(C) H. Metals or Elements -- Total except Mercury
***1. Chromium
**2. Arsenic
***3. Selenium
**4. Nickel
*5. Cadmium
*6. Mercury —- filtered sample
*7. Copper
*8- Lead
**9. Zinc
(D) I. Bacteriological Analyses
**1. Total Coliform
**2. Fecal Coliform
**3. Fecal Streptococci
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 2.2 SEDIMENT, RIVERBANK MATERIALS AND SOIL SAMPLES
2.21 Introduction
The parameter list under 2.23 -— Parameters will be used
for
sus
pen
ded
sed
ime
nts
, b
ott
om
sed
ime
nts
, r
ive
rba
nk
or
sho
re—
line materials, and soil samples.
Sample residuals will be retained for later analysis
for
par
ame
ter
s n
ot
ini
tia
lly
inv
est
iga
ged
.
Pro
per
pre
par
ati
on
and storage of such samples will be emphasized.
2.22 Definitions
Each investigator will adequately define sediments in
terms of method of sampling, as well as method of handling --
sieving, filtering, separation out of organics, etc., -- so
that the study reports will show what an analysis of "sediment"
means relative to the "sediment's" origin, mode of transport
and fate.
All sediments will be labelled as organic, inorganic,
or mixtures of the two.
The following definitions and discussion, provided by
the U.S. Geological Survey, will be used for definition
purposes by each investigator.
July 1975
sampled using currently available sampling equipment.
Examples of such samplers are the USBM-54 and
USBMH-60.
Samples of bottom sediments collected by coring
devices must be so defined in terms of depth of
material sampled relative to the bed surface
elevation, etc.
2.23 Parameters
'(To the extent possible and feasible, the following parameters
will be investigated in all PLUARG river basin studies.)
A. Total Phosphorus
*l. Non—Apatite Inorganic Phosphorus
*2. Apatite Phosphorus
*3. Organic Phosphorus
**B. Total Kjeldahl Nitrogen
**C. Ammonia Nitrogen (NH4) —- Extractable —- Solution
being IN. or 2N. KCl
D. Extractable -- Extraction Solution being 1N. BaClz.
Note: ZN. NH40Ac is recommended by U. S. Soil
Conservation Service except forcalcareous soils.
***1. Calcium
***2. Magnesium
***3. Sodium
***4. Potassium
E. Dithionite — Citrate
**1. Iron (Free iron oxides)
**2. Manganese
June 1976
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 3. SAMPLE COLLECTION
3.1 GENERAL
Please refer to 6.3 DOCUMENTATION OF METHODOLOGY in section
6. of this Handbook on ANALYSIS QUALITY CONTROL and to the publica-
tions listed under 9. REFERENCES.
Sample collection information available for loan in the IJC
Regional Office Library is shown in section 9 -- REFERENCES.
3.2 SITE SELECTION
A statement of objectives will be examined for each site.
This will allow for adequate consideration of:
—- the land use activity to be studied -- i.e., what is
to be measured?
-- the stream use, i.e., can what is there be measured?
-— the suitability of the site to meet the objectives,
-- the history of the site, if available,
-- the site access and utilities availability,
-— the availability of instrumentation,
-- the availability of historical data for the site.
Inherent in individual site selection are the basic considerations
relating to the basin as a whole, such as basin characteristics --
soils, geology, etc.; an adequate watershed description —- size,
June 1976
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Ml
 streamflow discharge values will yield specific relationships for
determining true chemical and physical concentrations at each site.
Floating automatic sampler intakes appear as the solution to the
unrepresentative single point sample. However, floating intakes
are subject to ice and livestock damage, vandalism, and additional
contamination from elaborate screening and protective devices.
The documentation of storage time is essential so that
emphasis will be assigned to values obtained from fresh samples.
3.41 Filtration
Field filtration through a 0.45u filter will be done on
samples to be analyzed for soluble nutrients; and, if possible,
for other parameters for which analysis on filtered samples is
indicated. (Laboratory filtration may be required for parameters,
other than nutrients, if field filtration of large volumes of
samples is not feasible.) When filtration times are excessive due
to high sediment content, samples may be filtered in the field
through a l or 2pm glass fibre filter. The filtrate will be
forwarded to the laboratory preferably refrigerated at 40 C,
uhere a portion will be filtered through a suitable 0.45um pore-
size filter before analysis.
Samples and results must be identified as to whether they
Jere filtered in the field and/or the laboratory indicating the
type and make of the filter or filters used in the field and/or
the laboratory.
Regardless of the filtration procedures used, documentation
of methodology is required as indicated in 6.5 -- DOCUMENTATION OF
M
E
T
H
O
D
O
L
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G
Y
.
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p
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p
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p
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p
l
e
s
o
f
a
d
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q
u
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e
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n
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e
d
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c
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p
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i
c
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n
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u
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n
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t
y
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se
di
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nt
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an
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,
ca
n
p
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o
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e
q
ue
s
t
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n
a
b
l
e
da
ta
.
Ne
w
Yo
rk
ha
s
be
en
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es
sf
ul
in
an
al
yz
in
g
pa
rt
ic
ul
at
es
co
ll
ec
te
d
on
a
0.
45
mi
ll
ip
or
e
fi
lt
er
fr
om
2—
li
te
r
wa
te
r
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mp
le
s
fr
om
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e
Ge
ne
ss
ee
Ri
ve
r.
Th
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p
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nt
co
ll
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ti
on
an
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eq
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nt
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is
re
li
ab
le
an
d
reproducible.
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The
Canadian
Centre
for
Inland
Waters
(CCIW)
has
been
using
for
some
years
a
continuous
centrifuge
for
separating
particulates
from
600—1200
liters
of
sample.
The
unit
is
transported
from
site
to
site
to
permit
separation
Of
fresh
samples.
The
estimated
cost
of
the
centrifuge
unit,
including
truck
and
generator,
is
$70,000.
Those
desiring
further
information
on
this
technique
should
contact
CCIW.
3.52 Bottom Sediment
(Samples)
Sediments
will
be
{removed
from)
sampled
at
loca-
tions
that
have
had
deposition
from
upstream.
It
is
appropriate
to
composite
the
individual
field
samples
for
laboratory
analysis.
A
sufficient
number
of
samples
will
be
taken
to
ensure
representa-
tive
results,
realizing
that
it
is
not
feasible
to
predetermine
the
minimum
number
of
samples
generally
needed
to
be
taken
for
all
Locations
in
the
basin.
Investigators
are
referred
to
publications
Listed
under
9.
——
REFERENCES
for
information
on
this
subject.
  
  
3.6 SAMPLING FREQUENCY
3.61 General
NOTE: This Subsection is being added to the Handbook
in March 1977 and is not typed in script.
REFERENCE: Sampling Techniques, Second Edition, William
G. Cochran, John Wiley & Sons, Inc., New York, 1963.
Sampling frequency is defined as the number of samples
to be taken over a specified period of time. In IJC work on
the Great Lakes the period of time specified, unless otherwise
noted, is the water year, which has been generally understood
,
to be October 1 to September 30. In the discussions which
follows, sampling frequency is understood to mean the
number of samples to be obtained over a water year.
In calculating the number of samples necessary,
it
is
assumed
that
random
sam
lin
will
be
employed,
and unless otherwise noted, that simple random
sampling
will
be
employed.
By
simple
random
sampling it is understood that each individual
in
the
population
has
an
equal
probability
of
being
in
the
sample
and
that
the
probability
of
an
individual's
bEng
in
the
sample
is
not
related
to
the
presence
or
absence
of
any
other
individual
in
the sample.
If
sampling
schemes
which
do
not
incorporate
random
sampling
are
employed
in
the
collection
of
data,
it
is
difficult
to
know
whatnontrivial
inferences,
if
any,
may
be
made
from
the
data.
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b
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c
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c
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c
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w
i
t
h
i
n
:
1
0
%
o
f
t
h
e
t
r
u
e
m
e
a
n
o
r
t
o
t
a
l
w
i
t
h
a
p
r
o
b
a
b
i
l
i
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o
f
0
.
9
5
o
f
b
e
i
n
g
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o
r
r
e
c
t
.
H
o
w
e
v
e
r
,
s
i
n
c
e
t
h
e
p
o
p
u
l
a
t
i
o
n
m
e
a
n
o
r
t
o
t
a
l
is
n
o
t
k
n
o
w
n
,
1
0
%
of
t
h
e
m
e
a
n
o
r
t
o
t
a
l
is
u
n
k
n
o
w
n
a
l
s
o
.
O
f
c
o
u
r
s
e
a
g
u
e
s
s
o
r
p
r
i
o
r
e
s
t
i
m
a
t
e
o
f
t
h
e
m
e
a
n
o
r
t
o
t
a
l
c
o
u
l
d
b
e
u
s
e
d
as
a
b
a
s
i
s
f
o
r
s
e
t
t
i
n
g
t
h
e
a
m
o
u
n
t
of
d
e
v
i
a
t
i
o
n
w
h
i
c
h
c
a
n
b
e
t
o
l
e
r
a
t
e
d
,
b
u
t
u
s
u
a
l
l
y
a
l
i
t
t
l
e
t
h
o
u
g
h
t
c
a
n
d
e
v
e
l
o
p
a
b
e
t
t
e
r
a
s
s
e
s
s
m
e
n
t
of
a
l
l
o
w
a
b
l
e
d
e
v
i
a
t
i
o
n
t
h
a
n
a
p
e
r
c
e
n
t
a
g
e
o
f
a
n
u
n
k
n
o
w
n
v
a
l
u
e
.
M
o
r
e
o
v
e
r
,
i
t
s
h
o
u
l
d
be
n
o
t
e
d
t
h
a
t
in
e
s
t
i
m
a
t
i
n
g
t
h
e
r
e
q
u
i
r
e
d
n
u
m
b
e
r
o
f
s
a
m
p
l
e
s
,
k
n
o
w
l
e
d
g
e
c
o
n
c
e
r
n
i
n
g
the
p
o
p
u
l
a
t
i
o
n
-
m
e
a
n
or
t
o
t
a
l
is
n
o
t
n
e
c
e
s
s
a
r
y
,
r
a
t
h
e
r
s
o
m
e
e
s
t
i
m
a
t
e
o
f
the
p
o
p
u
l
a
t
i
o
n
v
a
r
i
a
n
c
e
,
s2,
i
s
n
e
e
d
e
d
,
s
i
n
c
e
t
h
e
d
i
s
p
e
r
s
i
o
n
o
f
t
h
e
d
i
s
t
r
i
b
u
t
i
o
n
is
the
c
h
a
r
a
c
t
e
r
i
s
t
i
c
c
r
u
c
i
a
l
t
o
e
s
t
i
m
a
t
i
o
n
o
f
t
h
e
n
e
e
d
e
d
n
u
m
b
e
r
o
f
s
a
m
p
l
e
s
.
A
s
i
m
p
l
e
e
x
a
m
p
l
e
:
S
u
p
p
o
s
e
a
n
e
s
t
i
m
a
t
e
is
r
e
q
u
i
r
e
d
o
f
the
n
u
m
b
e
r
of
s
a
m
p
l
e
s
n
e
c
e
s
s
a
r
y
t
o
d
e
t
e
r
m
i
n
e
t
h
e
m
e
a
n
d
a
i
l
y
p
h
o
s
p
h
o
r
u
s
l
o
a
d
i
n
g
a
t
a
t
r
i
b
u
t
a
r
y
m
o
u
t
h
.
F
r
o
m
p
r
e
v
i
o
u
s
w
o
r
k
a
n
e
s
t
i
m
a
t
e
o
f
t
h
e
p
o
p
u
l
a
t
i
o
n
v
a
r
i
a
n
c
e
,
s2,
of
28.6
k
g
/
d
a
y
is
a
v
a
i
l
a
b
l
e
w
i
t
h
14
d
e
g
r
e
e
s
o
f
f
r
e
e
d
o
m
.
T
h
e
i
n
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i
g
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r
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n
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r
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o
f
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h
e
p
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e
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e
c
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d
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d
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a
t
h
e
c
a
n
a
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c
e
p
t
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d
e
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i
a
t
i
o
n
,
d,
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f
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o
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b
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c
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W
A
c
c
e
p
t
i
n
g
this
p
r
o
b
a
b
i
l
i
t
y
is
e
q
ui
va
l
e
n
t
to
a
c
c
e
p
t
i
n
g
a
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probability,
a,
of
0.05
of
being
incorrect.
T
h
e
f
o
r
m
u
l
a
f
o
r
e
s
t
i
m
a
t
i
n
g
t
h
e
r
e
q
u
i
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b
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a
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p
l
e
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e
q
u
a
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w
h
e
r
e
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n
d
d
a
r
e
a
s
e
x
p
l
a
i
n
e
d
a
b
o
v
e
a
n
d
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=
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.
1
4
5
,
w
h
i
c
h
i
s
t
h
e
v
a
l
u
e
o
f
t
h
e
u
p
p
e
r
p
e
r
c
e
n
t
a
g
e
p
o
i
n
t
,
2
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t
a
i
l
e
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.
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f
t
h
e
t
d
i
s
t
r
i
b
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t
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o
n
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4
d
e
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b
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t
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t
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i
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c
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b
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b
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c
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c
c
e
p
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a
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l
e
d
e
v
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o
n
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n
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o
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i
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c
t
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c
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e
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p
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c
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c
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b
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c
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i
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c
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.
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c
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b
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c
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c
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c
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c
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T
h
e
e
x
a
m
p
l
e
a
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t
h
a
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t
h
e
s
a
m
p
l
e
m
e
a
n
i
s
t
h
e
e
s
t
i
m
a
t
o
r
w
h
i
c
h
w
i
l
l
b
e
u
s
e
d
t
o
e
s
t
i
m
a
t
e
t
h
e
p
o
p
u
l
a
t
i
o
n
m
e
a
n
.
I
f
a
r
a
t
i
o
e
s
t
i
m
a
t
o
r
w
i
l
l
b
e
u
s
e
d
r
a
t
h
e
r
t
h
a
n
t
h
e
s
a
m
p
l
e
m
e
a
n
,
t
h
e
n
i
n
p
l
a
c
e
o
f
s2,
t
h
e
e
s
t
i
m
a
t
e
d
p
o
p
u
l
a
t
i
o
n
v
a
r
i
a
n
c
e
,
a
n
o
t
h
e
r
v
a
l
u
e
s
h
o
u
l
d
b
e
u
s
e
d
.
I
t
i
s
t
h
e
e
s
t
i
m
a
t
e
d
m
e
a
n
-
s
q
u
a
r
e
-
e
r
r
o
r
o
f
t
h
e
r
a
t
i
o
e
s
t
i
m
a
t
o
r
m
u
l
t
i
p
l
i
e
d
b
y
t
h
e
n
u
m
b
e
r
of
m
e
a
s
u
r
e
m
e
n
t
s
f
r
o
m
w
h
i
c
h
it
w
a
s
d
e
r
i
v
e
d
.
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I
n
t
h
e
s
i
m
p
l
e
e
x
a
m
p
l
e
g
i
v
e
n
a
b
o
v
e
t
h
e
r
e
i
s
a
n
u
n
d
e
r
l
y
i
n
g
a
s
s
u
m
p
t
i
o
n
t
h
a
t
t
h
e
d
i
s
t
r
i
b
u
t
i
o
n
o
f
t
h
e
p
o
p
u
l
a
t
i
o
n
o
f
p
h
o
s
p
h
o
r
u
s
l
o
a
d
i
n
g
s
i
s
s
u
f
f
i
c
i
e
n
t
l
y
w
e
l
l
r
e
p
r
e
s
e
n
t
e
d
b
y
t
h
e
n
o
r
m
a
l
d
i
s
t
r
i
b
u
t
i
o
n
t
o
a
l
l
o
w
c
o
n
f
i
d
e
n
c
e
i
n
t
h
e
v
a
r
i
a
n
c
e
e
s
t
i
m
a
t
e
,
s
2
,
t
o
g
e
t
h
e
r
w
i
t
h
t
h
e
u
s
e
o
f
t
h
e
t
d
i
s
t
r
i
b
u
t
i
o
n
.
I
n
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m
e
c
a
s
e
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u
m
p
t
i
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n
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i
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l
b
e
r
e
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o
n
a
b
l
e
,
b
u
t
i
n
m
a
n
y
c
a
s
e
s
i
t
w
i
l
l
n
o
t
b
e
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b
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w
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i
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i
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w
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a
t
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o
r
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o
n
o
f
t
h
e
y
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'
s
l
o
a
d
i
n
g
s
t
e
m
s
f
r
o
m
a
f
e
w
h
i
g
h
f
l
o
w
e
v
e
n
t
s
.
I
n
t
h
e
d
i
s
c
u
s
s
i
o
n
w
h
i
c
h
f
o
l
l
o
w
s
a
m
e
t
h
o
d
f
o
r
d
e
a
l
i
n
g
w
i
t
h
s
u
c
h
c
a
s
e
s
i
s
g
i
v
e
n
.
T
h
e
m
e
t
h
o
d
i
s
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o
d
i
v
i
d
e
t
h
e
p
o
p
u
l
a
t
i
o
n
t
o
b
e
s
a
m
p
l
e
d
i
n
t
o
p
o
r
t
i
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n
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r
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r
a
t
a
.
I
n
t
h
e
c
a
s
e
o
f
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b
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l
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s
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c
e
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s
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e
p
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o
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h
f
l
o
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n
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s
,
a
n
d
t
h
e
s
e
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o
n
d
s
t
r
a
t
a
i
s
t
h
e
r
e
m
a
i
n
d
e
r
o
f
t
h
e
water
Year.
W
i
t
h
i
n
e
a
c
h
strata,
simple
random
sampling
is
to
be
Practiced,
but
the
overall
sampling
plan
incorporates
s
t
r
a
t
i
f
i
e
d
r
a
n
d
o
m
s
a
m
p
l
i
n
g
-
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 As
before
the
number
of
samples
needed
is
to
be
determined.
In
addition,
the
allocation
of
sampling
between
the
strata
must
be considered.
The
prior
information
required
includes
estimates
of
the
variances
within
strata
and
estimates
of
the
sizes
of
the
strata.
In
some
sampling
situations
the
sizes
of
the
strata
are
known
beforehand,
but
this
will
obviously
not
be
the
case
wi
t
h
the
n
um
b
e
r
of
days
d
ur
i
n
g
wh
i
c
h
h
i
g
h
flow
events
will
occur,
—
a
n
um
b
e
r
wh
i
c
h
will
va
r
y
from
year
to
year.
However,
examination
of
the
h
i
s
t
o
r
i
c
r
e
c
o
r
d
for
several
ye
a
r
s
will
p
r
o
vi
d
e
an
e
s
t
i
m
a
t
e
of
how
many
such
days
to
expect.
t1
An
e
xa
m
p
l
e
wi
t
h
s
t
r
a
t
i
f
i
e
d
sampling:
S
u
p
p
o
s
e
a
n
e
s
t
i
m
a
t
e
i
s
r
e
q
u
i
r
e
d
o
f
t
h
e
n
u
m
b
e
r
o
f
s
a
m
p
l
e
s
’
g
n
e
c
e
s
s
a
r
y
t
o
d
e
t
e
r
m
i
n
e
t
h
e
m
e
a
n
d
a
i
l
y
p
h
o
s
p
h
o
r
u
s
l
o
a
d
i
n
g
a
t
g
a
t
r
i
b
u
t
a
r
y
m
o
u
t
h
.
F
r
o
m
p
r
e
v
i
o
u
s
w
o
r
k
t
h
e
f
o
l
l
o
w
i
n
g
e
s
t
i
m
a
t
e
s
9
o
f
p
o
p
u
l
a
t
i
o
n
v
a
r
i
a
n
c
e
s
a
r
e
a
v
a
i
l
a
b
l
e
:
a
n
e
s
t
i
m
a
t
e
o
f
t
h
e
a
v
a
r
i
a
n
c
e
w
i
t
h
i
n
p
e
r
i
o
d
s
o
f
h
i
g
h
f
l
o
w
e
v
e
n
t
s
,
s
1
2
,
o
f
2
1
5
.
8
pc
w
i
t
h
d
e
g
r
e
e
s
o
f
f
r
e
e
d
o
m
,
f1
=
9,
a
n
d
a
n
e
s
t
i
m
a
t
e
o
f
t
h
e
nx
v
a
r
i
a
n
c
e
w
i
t
h
i
n
t
h
e
r
e
m
a
i
n
d
e
r
o
f
t
h
e
w
a
t
e
r
y
e
a
r
,
s
2
2
,
o
f
01
2
3
.
3
w
i
t
h
d
e
g
r
e
e
s
o
f
f
r
e
e
d
o
m
,
f
2
=
1
2
.
I
n
a
d
d
i
t
i
o
n
,
e
x
a
m
i
n
a
t
i
o
n
o
f
t
h
e
h
i
s
t
o
r
i
c
r
e
c
o
r
d
g
i
v
e
s
a
n
a
v
e
r
a
g
e
o
f
5
7
d
a
y
s
p
e
r
y
e
a
r
o
f
h
i
g
h
f
l
o
w
e
v
e
n
t
s
,
N
1
,
l
e
a
v
i
n
g
3
0
8
d
a
y
s
p
e
r
y
e
a
r
,
N
2
,
f
o
r
t
h
e
e
x
p
e
c
t
e
d
s
t
r
a
t
a
s
i
z
e
f
o
r
t
h
e
r
e
m
a
i
n
d
e
r
o
f
t
h
e
y
e
a
r
.
N
=
N
1
+
N
2
=
3
6
5
.
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A
s
b
e
f
o
r
e
t
h
e
i
n
v
e
s
t
i
g
a
t
o
r
h
a
s
d
e
c
i
d
e
d
he
c
a
n
a
c
c
e
p
t
a
deviation,
d,
of
2.74
kg/day
from
the
true
mean
daily
phosphorus
loading
and
has
decided
on
an
a
=
0.05
as
an
acceptable
risk
of being incorrect.
T
h
e
f
o
r
m
u
l
a
f
o
r
e
s
t
i
m
a
t
i
n
g
t
h
e
r
e
q
u
i
r
e
d
n
u
m
b
e
r
o
f
s
a
m
p
l
e
s
,
n,
is:
. A. 2
t2 [$181]
n:
2
.
.
.
(
e
q
u
a
t
i
o
n
2)
d
where
all
symbols
are
as
given
above
except
for
t
which
now
has
to be determined.
There
are
two
different
separate
variance
estimates,
s12,
and
s22,
for
the
population
variances
within
the
separate
strata.
There
are
estimates
of
variances
of
different
populations
and
may
not
be
pooled
in
the
usual
manner
for
combining
different
estimates
of
the
variance
of
the
same
population.
The
formula
for
determining
the
effective
number
of
degrees
of
freedom,
f,
for
the
combined
estimate
O
f
t
h
e
v
a
r
i
a
n
c
e
o
f
t
w
o
p
o
p
u
l
a
t
i
o
n
s
i
s
:
...(equation 3)
March 1977
   
   
For the given data:
    
572
.
q
2
f
=
94f
1
215's
+
12+1
23'3]
=
19.513
'572
2
.
215.82
+
3082
2
.
23.32
_9+1
‘
9'"‘
12+1
‘
12
 
The
effective
number
of
degrees
of
freedom
is
therefore
19.513.
The
value
of
the
upper
percentage
point,
2-tailed
=
0.05,
of
the
t
distribution
with
19
degrees
of
freedom
is
2.093;
the
corresponding
value
with
20
degrees
of
freedom
is
2.086.
Using
linear
interpolation
a
value
of
t
=
2.089
is
obtained.
Utilizing
this
value
for
t
in
equation
2,
the
required
number of samples, n, is:
/
57
308
2
2
-———
/
§
1
5
.
§
+
—
_
—
/
§
3
.
3
n
=
2.089
365
365
=
23
57
2.742
Either
23
or
24
samples
will
be
required,
d
e
p
e
n
d
i
n
g
upon
rounding,
f
o
l
l
o
wi
n
g
a
l
l
o
c
a
t
i
o
n
of
samples
b
e
t
we
e
n
the
two
strata.
T
h
e
f
o
r
m
u
l
a
f
o
r
d
e
t
e
r
m
i
n
i
n
g
t
h
e
n
u
m
b
e
r
o
f
s
a
m
p
l
e
s
,
n
ii
to
b
e
o
b
t
a
i
n
e
d
f
r
o
m
e
a
c
h
s
t
r
a
t
a
is:
Nisi
{Nisi
n
i
=
n
.
.
.
(
e
q
u
a
t
i
o
n
4)
T
h
e
n
u
m
b
e
r
o
f
s
a
m
p
l
e
s
r
e
q
u
i
r
e
d
f
r
o
m
t
h
e
h
i
g
h
f
l
o
w
s
t
r
a
t
a
i
s
g
i
v
e
n
b
y
,
h
i
z
2
3
_
5
7
5
7
/
§
I
§
T
§
= 8.49
5
7
/
Z
I
S
T
§
+
3
0
8
/
5
5
7
3
T
h
e
r
e
f
o
r
e
8
s
a
m
p
l
e
s
w
o
u
l
d
b
e
r
e
q
u
i
r
e
d
f
r
o
m
t
h
e
h
i
g
h
f
l
o
w
strata.
M
a
r
c
h
1
9
7
7
 The
number
of
samples
required
from
the
second
strata
is
given
by,
'
n2
=
23.57
308’23'3
=
15.08
5
7
/
§
I
§
T
§
+
3
0
8
/
5
3
7
3
Therefore
15
samples
would
be
required
from
the
second,
non-
high flow strata.
As
was
noted
in
the
discussion
of
the
simple
example,
if
ratio
estimators
will
be
used
rather
than
sample
means,
then
the
estimated
mean-square-error
of
each
ratio
estimator,
multiplied
by
the
number
of
measurements
from
which
it
was
derived
should
be
used
in
place
of
the
within
strata
population
variance estimate, siz.
 
If
once
the
water
year
has
begun,
it
appears
the
year
will
bewetter
than
usual
with
a
greater
than
expected
number
of
high
flow
event
days
then
sampling
can
be
increased
during
such
events.
Similarily,
if
the
unfolding
year
appears
to
be
drier
than
usual
then
sampling
can
be
increased
w
i
t
h
i
n
t
h
e
n
o
n
-
h
i
g
h
f
l
o
w
s
t
r
a
t
a
.
In
practice,
it
is
unlikely
that
true
random
sampling
can
be
practiced
during
the
strata
of
high
flow
events.
If
care
is
taken
to
sample
such
events
through
both
the
rising
and
falling
periods
of
the
hydrograph
the
results
should
not
b
e
u
n
d
u
l
y
b
i
a
s
e
d
.
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 it should be emphasized that N is taken as 365
Finally,
for convenience in calculation. It is recognized that no
day is sampled completely; instead the results obtained at a
moment during the day are attributed to the entire day. If
a program involves sampling several times a day, the results
can be attributed to shorter time periods and N appropriately
increased.
Estimating the population mean and the variance of the
estimate with stratified sampling:
Suppose that sampling were carried out using the estimated
number
of
samples
needed
as
indicated
by
the
stratified
sampling
example,
and
the
following
results
obtained.
The
mean
daily
sample
loading
for high
flow
events,
m1,
is
41.5
kg/day
with
an
estimated
population
variance
for
the
strata,
s12,
of
311.7
with
f1
7
degrees
of
freedom.
The
mean
daily
sample
loading
for
non-high
flow
periods, m2,
is
7.8
kg/day
with
an
estimated
population
variance
for
the
strata,
14
degrees
of
freedom.
The
number
of
s22, of 19.6 with f2
high
flow
event
days
during
the
water
year,
N1,
is
48
days.
The
formula
for
calculating
the
estimate
of
the
mean
daily
loading,
m,
for
the
year
is:
XNimi
N
...(equation 5)
For the data given,
48
X
4
1
.
5
+
3
1
7
X
7
.
8
365
m
=
a
12.2
kg/day
March 1977
 The
estimated
variance
of
the
mean daily
loading,
sé,
may
be
obtained from the formula:
1 §-2 ,
3m = N? X N12 -..(equation 6) a
For the given data,
22
=
—l—T
482
x
311
7
+
3172
x
19
6
—
1
659
m
36
5
8
°
15
-
.
  
The effective degrees of freedom associated with this estimate may be
found through equation 3,
   
2 2 2
4g x 311.7 + 3i; x 19.6)
-
f
=
=
20.512
482 2311 72 311: 2 19 2
8 ' + 15 . ‘
7 14
The interpolated Value of the t distribution with
20.512
degrees
of
freedom,
2-tailed
=
0.05,
is
2.083,
which
gives
95%
confidence
limits
for
m
of
 
m i 2.083 /TT€§§
or
m i 2.68 kg/day
This method of estimating the population mean and its variance
may be employed even though simple random sampling rather
than
stratified
random
sampling
was
the
sampling
method
used: Provided that the strata boundary was selected prior
March 1977 L
However, the increasedto examination of the sample data.
efficiency of stratified random sampling depends upon proper
allocation of sampling between strata.
3.62 Water
Stream sampling will be scheduled periodically throughout
the year. Where automated sampling is not possible, depth-
integrated samples will be taken on a frequent basis.
Arrangements also will be made to obtain samples on an
event, e.g. high runoff and "spring flush" periods basis.
Every effort will be made to obtain several (event) samples
per event to permit integrating data for the entire event.
3.63 Sediment
Bottom
sediment
samples
will
be
(removed)
collected
to
permit
characterizing
the
geologic
and mineralogic
nature
of
the watersheds.
(Samples
of)
The
sampling
frequency
for
bottom
and
suspended
sediments
will
be
(taken
frequently
enough)
selected
 
to
(permit
estimating)
provide
an
estimate
of
(l)
the
amount
and
nature
of
pollutant
contributions
moving
from
the
pilot
watersheds;Z
March 1977
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 (2) the changes in the nature and amount of pollutants "carried"
by sediments in streamflows; i.e. changes associated with trans—
port and deposition mechanisms.
Where automated sampling is not possible, depth-integrated
grab samples will be taken on a frequent basis.
Sediment sampling, particularly suspended sediment, is
especially important during the "spring flush". Specific plans
and arrangements will be made by responsible investigators to
obtain samples during this event.
3.7 GROUND WATER SAMPLING
 
There is no standardized method of sample collection in the
ground-water studies. Hand bailers, hand vacuum pumps, battery-
operated electric peristaltic tubing pumps, and gas—driven centri—
fug
al
pum
ps
are
all
use
d
for
flu
shi
ng
out
and
sam
pli
ng
gro
und
-
water wells. The effect of these various methods on quality
control is unknown. Specific research will be required in order
to select the most efficient and accurate method for groundawater
s
a
m
p
l
e
c
o
l
l
e
c
t
i
o
n
.
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 1+. SAMPLE HANDLING
No recommendations for uniformity on sample handling between
projects are provided at this time. Each responsible investigator
will maintain a record of sample handling procedures and sample
preservation techniques -- from field to laboratory —- for each para—
meter investigated. Refer to 6.3 DOCUMENTATION OF METHODOLOGY in
section 6. ANALYSIS QUALITY CONTROL.
Sample residuals will be retained for later analysis for
parameters
not
initially
investigated.
Attention is called to Section 9.0 on REFERENCES; and, all
investigators are requested to send the River BasinStudies
Coordinator, IJC Regional Office, any information on this subject
they wish
to
share
with
others
involved
in
PLUARG.
SQMple handling information available for loan in the IJC
Regional Office Library is shown in section 9. -- REFERENCES.
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 5. SAMPLE PREPARATION AND ANALYSIS
Laboratory procedures will be at the discretion of the
particular laboratory supervisor, except as noted above under
2. —- PARAMETER LISTS for certain specific parameters.
Please refer to 6.3 -- DOCUMENTATION OF METHODOLOGY in
section 6. -- ANALYSIS QUALITY CONTROL and to the publications
listed under 9. -— REFERENCES.
Sample preparation and analysis information available
for loan in the IJC Regional Office Library is shown in
section 9. -— REFERENCES.
June 1976
  
   
  
6.
A
N
A
L
Y
S
I
S
Q
U
A
L
I
T
Y
C
O
N
T
R
O
L
United
States
and
Canadian
laboratory
analyses
willbe
co-
ordinated under headings as follows:
—-
Blind
Replicates
from
Field
to
Laboratories
-—
Reference
and
Natural
Samples
for
Between—Laboratory
Comparisons
--
Documentation
of
Methodology
--
In-Laboratory
Quality
Control.
6.1
BLIND
REPLICATES
FROM
FIELD
TO
LABORATORIES
Each project
in which field samples of water,
sediment or
soil
are
collected
for
laboratory
analyses
will
be
involved
in
this aspect of quality control.
Replicate samples will be taken in the field at the time and
Place of the base line sampling schedule -- not for special event
Sampling, unless the project manager desires to do so -— as follows:
-- in any watershed or project with up to 25 sites,
one site will be sampled in replicate;
L-- in any watershed or project with more than 25 sites,
not less than one sample site in each 25 will be
S
a
m
P
l
e
d
i
n
r
e
p
l
i
c
a
t
e
,
e
.
g
.
a
w
a
t
e
r
s
h
e
d
w
i
t
h
26
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s
a
m
p
l
i
n
g
s
i
t
e
s
w
i
l
l
r
e
q
u
i
r
e
t
h
a
t
2
s
i
t
e
s
b
e
s
a
m
p
l
e
d
in replicate.
Th
e
re
pl
ic
at
e
sa
mp
le
s
wi
ll
be
(r
em
ov
ed
)
i
n
d
i
vi
d
ua
l
l
y
co
ll
ec
te
d
fr
om
th
e
sa
me
si
te
(s
ep
ar
at
el
y)
—-
no
t
on
e
sa
mp
le
re
mo
ve
d
fr
om
th
e
si
te
an
d
di
vi
di
ng
an
d
al
lo
ca
ti
ng
it
(t
o
tw
o
sa
mp
le
)
to
tw
o
co
nt
ai
ne
m
_
It
is
de
si
ra
bl
e
to
co
ll
ec
t
th
e
re
pl
ic
at
e
sa
mp
le
s
si
mu
lt
an
eo
us
ly
.
;
Re
co
gn
iz
in
g
th
e
di
ff
ic
ul
ty
of
do
in
g
so
,
ho
we
ve
r,
th
e
sa
mp
le
r
I
sh
ou
ld
re
co
rd
th
e
ex
ac
t
ti
me
ea
ch
re
pl
ic
at
e
sa
mp
le
is
re
mo
ve
d.
1
Wh
er
e
au
to
ma
ti
c
sa
mp
le
rs
ar
e
us
ed
wh
ic
h
ca
nn
ot
co
ll
ec
t
tw
o
sa
mp
le
s
E
si
mu
lt
an
eo
us
ly
,
re
pl
ic
at
e
sa
mp
le
s
sh
ou
ld
be
co
ll
ec
te
d
by
ma
nu
al
5
gr
ab
s.
Sa
mp
le
s
wi
ll
be
co
de
d
(l
ab
el
le
d
wi
th
ou
t
sp
ec
ia
l
de
si
gn
a—
ti
on
in
or
de
r)
so
th
at
th
e
re
pl
ic
at
e
sa
mp
le
s
(w
il
l
be
su
bm
it
te
d
6
"b
li
nd
"
al
on
g
wi
th
al
l
ot
he
r
sa
mp
le
s
fo
r)
ca
nn
ot
be
id
en
ti
fi
ed
prior to or during routine analysis.
Th
e
pr
oj
ec
t
ma
na
ge
r
——
le
ad
er
,
pr
in
ci
pa
l
in
ve
st
ig
at
or
-—
wi
ll
e
be
re
sp
on
si
bl
e
fo
r
de
si
gn
at
in
g
th
e
si
te
an
d
ti
mi
ng
of
re
pl
ic
at
e
0
sa
mp
le
s
an
d
th
e
on
go
in
g
ev
al
ua
ti
on
of
da
ta
fr
om
th
em
.
Th
is
wi
ll
d
inc
lud
e
(pr
omp
t
no
ti
fi
ca
ti
on
of)
pro
mp
tly
no
ti
fy
in
g
the
lab
ora
tor
y
3
se
ct
io
n
ch
ie
f
(of
th
e
re
su
lt
s)
of
hi
s
da
ta
ev
al
ua
ti
on
(of
da
ta
)
fo
r
re
pl
ic
at
e
sa
mp
le
s.
Th
e
pr
oj
ec
t
ma
na
ge
r
wi
ll
(n
ot
if
y)
pr
ov
id
e
p
the
Riv
er
Bas
in
Stu
die
s
Co
or
di
na
to
r
(of
)
wit
h
the
sc
he
du
le
and
H
res
ult
s
of
rep
lic
ate
sa
mp
li
ng
and
a
di
sc
us
si
on
of
pro
ble
ms.
Suc
h
D
reports will be submitted at least quarterly. h
a
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6.2
REFERENCE
AND
NATURAL
SAMPLES
FOR
BETWEEN-LABORATORY
COMPARISONS
6,21 Reference Samples
T
h
e
R
i
ﬁ
¢
t
B
ﬁ
ﬁ
i
ﬁ
$
£
¢
d
i
¢
$
¢
¢
¢
X
d
1
¢
d
t
¢
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S
e
n
i
o
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S
c
i
e
n
t
i
é
t
,
l
o
c
a
t
e
d
in
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IJC
R
e
g
i
o
n
a
l
O
f
f
i
c
e
,
w
i
l
l
b
e
r
e
s
p
o
n
s
i
b
l
e
for
p
e
r
i
o
d
i
c
a
l
l
y
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r
e
f
e
r
e
n
c
e
samples,
b
o
t
h
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n
a
t
u
r
a
l
,
t
o
t
h
e
p
a
r
t
i
c
i
p
a
t
i
n
g
l
a
b
o
r
a
t
o
r
i
e
s
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o
r
a
n
a
l
y
s
e
s
.
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p
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S
e
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L
o
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R
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R
o
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i
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P
a
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t
i
c
i
p
a
t
i
n
g
l
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o
r
a
t
o
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i
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s
w
i
l
l
b
e
a
s
k
e
d
t
o
i
d
e
n
t
i
f
y
e
x
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s
t
i
n
g
i
n
t
e
r
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o
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a
r
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o
n
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i
n
w
h
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c
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t
h
e
y
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e
p
a
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i
c
i
p
a
t
i
n
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,
o
r
h
a
v
e
p
a
r
t
i
c
i
p
a
t
e
d
,
a
n
d
t
o
p
r
o
v
i
d
e
a
t
a
b
u
l
a
t
i
o
n
o
f
t
h
e
d
a
t
a
a
n
d
i
d
e
n
t
i
f
y
t
h
e
i
r
p
e
r
f
o
r
m
a
n
c
e
t
o
t
h
e
R
i
v
e
r
B
d
ﬁ
i
ﬂ
3
m
m
¢
¢
¢
r
¢
i
ﬂ
¢
t
¢
t
S
a
m
o
a
S
c
i
e
n
t
w
t
.
T
h
e
¢
¢
¢
r
d
i
r
i
d
t
¢
t
sen/COIL
S
c
i
e
n
t
i
A
/
t
w
i
l
l
i
d
e
n
t
i
f
y
t
h
e
Projects
requiring
similar
laboratory
analytical
functions.
H
e
w
i
l
l
t
h
e
n
a
s
k
t
h
e
m
a
n
a
g
e
r
s
o
f
s
u
c
h
p
r
o
j
e
c
t
s
t
o
i
n
i
t
i
a
t
e
r
e
Q
U
I
a
r
s
a
m
p
l
e
e
x
c
h
a
n
g
e
p
r
o
g
r
a
m
s
t
o
a
s
s
e
s
s
o
n
a
c
o
n
t
i
n
u
i
n
g
b
a
s
i
s
t
h
e
d
e
g
r
e
e
o
f
d
a
t
a
c
o
m
p
a
t
i
b
i
l
i
t
y
.
P
r
o
g
r
a
m
m
a
n
a
g
e
r
s
are
to
i
n
f
o
r
m
t
h
e
¢
¢
¢
t
d
1
ﬁ
d
t
¢
t
S
e
n
i
o
a
S
c
i
e
n
t
i
b
t
of
the
d
e
t
a
i
l
s
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of the exchange program in advance and have the laboratory
 
results forwarded directly to the ¢¢¢tdiﬂ¢£¢t Senion ScientLAt
for compilation and evaluation.
6.23 Special Studies’
As problems are identified,
or suspected,
special
intercomparison studies may be initiated by l) the project
managers,
2)
the
laboratory
analysts,
or
3)
the
¢¢¢¢diﬁ¢£¢r
Senion
Scientibi.
The
purpose
of
these
studies
will
be
to
clarify
the
nature
and
effect
of
various
sources
of
data
(incompatibility)
inconsistency.
Certain
participants
in
these
special
studies
may
be
requested
to
study
these
effects
in depth.
The
Riﬁéf
Bdﬁiﬁ
$£¢d1¢¢
¢¢¢¢diﬁd£¢t
Senioh
Scientibt
will
be
informed
of
the
structure
and
intent
of
all
special
studies.
6.3
DOCUMENTATION
OF
METHODOLOGY
All
p
r
o
j
e
c
t
m
a
n
a
g
e
r
s
and
a
n
a
l
yt
i
c
a
l
s
c
i
e
n
t
i
s
t
s
wi
l
l
be
6
r
e
qui
re
d
to
d
o
c
um
e
n
t
their
c
ur
r
e
n
t
t
e
c
h
n
i
q
ue
s
for
s
a
m
p
l
i
n
g
;
s
a
m
p
l
e
h
a
n
d
l
i
n
g
,
p
r
e
s
e
r
v
a
t
i
o
n
a
n
d
s
t
o
r
a
g
e
;
s
a
m
p
l
e
p
r
e
p
a
r
a
t
i
o
n
;
and
f
i
n
a
l
a
n
a
l
y
s
i
s
.
T
w
o
q
u
e
s
t
i
o
n
n
a
i
r
e
s
1)
S
a
m
p
l
i
n
g
P
r
o
c
e
d
u
r
e
s
a
n
d
I
S
a
m
p
l
e
H
a
n
d
l
i
n
g
and,
2)
A
n
a
l
y
t
i
c
a
l
M
e
t
h
o
d
o
l
o
g
y
(will
be)
h
a
ve
been
a
:
1
u
s
e
d
f
o
r
t
h
e
d
o
c
u
m
e
n
t
a
t
i
o
n
(
t
o
b
e
)
f
i
l
e
d
i
n
t
h
e
R
e
g
i
o
n
a
l
O
f
f
i
c
e
Of
I
J
C
a
t
W
i
n
d
s
o
r
,
O
n
t
a
r
i
o
,
(
a
n
d
u
s
e
d
:
)
f
o
r
u
s
e
:
w
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l
l
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p
a
t
a
b
i
l
i
t
y
)
i
n
c
o
n
s
i
s
t
e
n
c
y
t
h
a
t
a
r
e
d
e
t
e
c
t
e
d
i
n
t
o
a
s
s
i
s
t
i
n
i
d
e
n
t
i
f
y
i
n
g
p
o
s
s
i
b
l
e
c
a
u
s
e
s
o
f
d
a
t
a
(
i
n
c
o
m
-
the
i
n
t
e
r
l
a
b
o
r
a
t
o
r
y
c
o
m
p
a
r
i
s
o
n
p
r
o
g
r
a
m
s
o
t
h
a
t
(
i
n
c
o
m
p
a
t
a
-
b
i
l
i
t
y
)
i
n
c
o
n
s
i
s
t
e
n
c
i
e
s
m
a
y
b
e
c
o
r
r
e
c
t
e
d
,
f
o
r
u
s
e
o
f
d
i
f
f
e
r
i
n
g
t
e
c
h
n
i
q
u
e
s
a
n
d
t
o
l
e
a
d
t
o
c
o
n
s
e
n
s
u
s
a
s
t
o
p
r
e
f
e
r
r
e
d
p
r
o
c
e
d
u
r
e
s
a
n
d
,
t
o
i
n
i
t
i
a
t
e
a
n
d
a
s
s
i
s
t
i
n
d
i
s
c
u
s
s
i
o
n
o
f
t
h
e
r
a
t
i
o
n
a
l
e
a.
a
s
a
p
e
r
m
a
n
e
n
t
r
e
c
o
r
d
o
f
t
h
e
p
r
o
c
e
d
u
r
e
s
e
m
p
l
o
y
e
d
b
y
”
p
a
r
t
i
c
i
p
a
n
t
s
d
u
r
i
n
g
v
a
r
i
o
u
s
s
t
a
g
e
s
i
n
t
h
e
P
L
U
A
R
G
p
r
o
g
r
a
m
.
M
o
d
i
f
i
c
a
t
i
o
n
s
o
f
t
h
e
p
r
o
c
e
d
u
r
e
s
a
l
s
o
(will)
r
e
q
u
i
r
e
documentation
as
they
occur.
C
o
p
i
e
s
o
f
t
h
e
d
o
c
u
m
e
n
t
a
t
i
o
n
a
v
a
i
l
a
b
l
e
in
the
R
e
g
i
o
n
a
l
O
f
f
i
c
e
Library
f
o
r
loan
a
r
e
l
i
s
t
e
d
in
S
e
c
t
i
o
n
9
~—
R
E
F
E
R
E
N
C
E
S
.
Requests
f
o
r
l
o
a
n
s
s
h
o
u
l
d
be
a
d
d
r
e
s
s
e
d
to:
L
i
b
r
a
r
i
a
n
,
I
J
C
R
e
g
i
o
n
a
l
Office,
ZOO
O
u
e
l
l
e
t
t
e
A
v
e
n
u
e
,
8th
F
l
o
o
r
,
Windsor,
O
n
t
a
r
i
o
N9A 6T3.
Loans
are
m
a
d
e
f
o
r
a
p
e
r
i
o
d
n
o
t
to
e
x
c
e
e
d
one
w
e
e
k
a
n
d
m
a
c
h
i
n
e
copies
m
a
y
b
e
m
a
d
e
o
f
t
h
e
d
o
c
u
m
e
n
t
a
t
i
o
n
b
y
b
o
r
r
o
w
e
r
s
.
(NOTE:
The
questionnaires
are
under
develop—
ment
and
will
be
provided
later.)
6
.
4
I
N
-
L
A
B
O
R
A
T
O
R
Y
Q
U
A
L
I
T
Y
C
O
N
T
R
O
L
The
v
a
r
i
e
t
y
o
f
t
e
c
h
n
i
q
u
e
s
a
v
a
i
l
a
b
l
e
to
the
a
n
a
l
y
s
t
s
will
require
one
or
more
workshops
to
deal
With
this
aspect
of
over-
a
l
l
q
u
a
l
i
t
y
c
o
n
t
r
o
l
.
The information obtained from the question-
n
a
i
r
e
s
r
e
f
e
r
r
e
d
t
o
u
n
d
e
r
6
.
3
-
—
D
O
C
U
M
E
N
T
A
T
I
O
N
O
F
M
E
T
H
O
D
O
L
O
G
Y
W
i
l
l
b
e
u
s
e
f
u
l
i
n
o
r
g
a
n
i
z
i
n
g
t
h
e
w
o
r
k
s
h
o
p
s
.
I
t
W
i
l
l
b
e
d
e
S
i
r
a
b
l
e
March 1977
  
 to devote a part of the workshop(s) time to separate sessions of
the analysts involved in a group of parameters to relate specific
quality control procedures to the specific problems associated
with those parameters. The following parameter groups will be
established:
Nutrient and Water Quality
Metals and Industrial Wastes
Pesticides
Microbiological
Physical, including sample preparation techniques
for sediments, soils and sludges.
NOTE: A meeting 06 anaZyAtA was held a: the Ontanlo Minibtay
 
06 Envinonment Labonazong, Rexdaﬁe, Oetoben 27 — 28, 7976.
Some form of documentation for data quality procedures will
be required, but may vary accordingto laboratory involvement in »
PLUARG projects or studies.
Wei/K W‘pr‘ ﬁ‘ ef fﬂé Enid Qndliizf Sdlfl‘eﬂﬁiﬁﬁe'é, Iﬂp’léﬂéﬂtﬂfﬂéﬂ I
Eﬁﬂﬁittéé ef we Wife? Qﬂdliﬁzﬂ' B’Mfr‘d is’ P’I‘éﬁdl‘iﬂe‘ ¢i 424m; Mi iﬂiﬂ
ﬁﬂﬁi¢¢t fél‘ 145¢ Wt}! ﬁle} ﬁdﬂ¢f¢ﬂéd 5mm inﬁesfig‘dtm/‘é mid
dﬂdly’ﬂﬁs’.
6.5 PROTOCOL FOR DATA QUALITY EVALUATION
Analytical
results
of
inter-laboratory
samples
--
Reference
and
Round—Robins
—-
will
be
sent
to
the
Riﬂef
Basin
Sindies
lﬁﬂfdiﬂdtaf
Senloa
Scientist
in
an
envelope
marked
"CONFIDENTIAL".
March 1977
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 6.52
The
River
Bdﬂiﬂ
Sindiés
ﬂeerdiﬂdtar
SenLOh
ScienttAt
will
tabulate
the results from all participating analysts and send the
tabulation to all participating analysts on a confidential
basis without identifying the laboratories. The tabulation will
be sent with a covering memorandum calling attention to obvious
discrepancies and a preliminary evaluation of the data developed
by the IJC Regional Office Statistician. Addressees will be
requested to give the hirer Bdéin Stﬁdiéé errrdzhhtrr Benton ’
Scientibt their evaluation of the data. Participating analysts
will indicate whether or not they wish their response to be held in
confidence.
6.53
The hirer their Sindiéé errrazhhtrr Senion Scientiét will
 
provide the U.S. Principal Investigators, Canadian Project Officers,
and appropriate Project Leaders with a tabulation of the
analytical results
from all
laboratories,
including the reactions
received from
each
participating
analyst
concerning
the
results
from his or her laboratory. U.S. Principal Investigators and
Canadian Project Officers will be informed which laboratories are
Providing analytical
services for studies for which they are
r
e
s
p
o
n
s
i
b
l
e
.
 
Th
e
Ki
tt
y
Bd
ﬁi
ﬂS
in
di
eé
ﬁd
dﬁ
di
nd
te
r
Se
ni
oh
Sc
ie
nt
is
t
wi
ll
per
son
all
y
con
sul
t w
ith
any
ana
lys
t w
ho
rep
ort
s a
nal
yti
cal
res
ult
s
whi
ch
app
ear
to
be
que
sti
ona
ble
.
The
ﬂo
or
di
nd
to
r
Se
ni
on
Sc
ie
nt
ib
t
}
wil
l c
ont
act
the
pro
jec
t m
ana
ger
or
con
tra
cte
e f
or
who
m
the
ana
lys
t
is
pr
ovi
di
ng
ana
lyt
ica
l
ser
vic
es
and
inv
ite
the
ir
pa
rt
ic
ip
at
io
n
in
me
et
in
g
wit
h
the
ana
lys
t.
In
suc
h
con
sul
tat
ion
,
use
wil
l
be
r
n
r
n
r
n
"
N
mad
e o
f t
he
app
rai
sal
of
dat
a s
ets
,
not
ide
nti
fyi
ng
the
oth
er
part
icip
atin
g an
alys
ts,
from
the
Regi
onal
Offi
ce S
tati
stic
ian,
andﬁ
participating analysts.
In those instances that problems cannot be resolved
r
n
r
n
;
_
‘
l
with the participating analysts, the awardindtar, Senioh
Scientitt and Riven RabinStudies Coondinaton together with
r
n
the project manager or contractee, will go to the next level
of authority for the particular laboratory in an attempt to
resolve problems.
'
i
F
6.56
The leadership of Task 0 and PLUARG, using the appropriate
Regional Office staff members, will consult with the appropriate
member of the Water Quality Board regarding any quality control
matters needing the attention of that member
of the Board.
U1
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PLUARG
Data
Exchange
Standards
-
File
Formats
7.221 Sample Results Master File
   
L
1
Mandatory
’ \
Else
rt
Field
Length
Type*
Position
Optional
L
Agency
Code
20
AN
1—20
M
Station Code
15
AN
21—35
M
Sample Date
6
N
36-U1
M
Sample Time:
—
Time
Zone
1
N
42
{ﬂ
—
Hour
2
N
u3—uu
”
-
Minute
2
N
45-u6
Composite Sample Information:
- Time to:
0 Hour 2 N 47—48
0 Minute
2
N
49—50
- No.
of
Samples
2
N
51—52
— Time
Interval
2
N
53—54
»
- Depth
Interval
5
N
55-59
Time Precision
l
N
60
Sample Number
10
v
AN
61—70
M
Sample
Depth
5(3.2
N
71-75
(in metres)
Sample
Type
2
N
76-77
Bearing
from
Reference
3
N
78—80
(in degrees)
Distance
from
Reference
5(3.2)
N
81-85
(in metres)
Filler 115 AN 86-200
N
u
m
b
e
r
o
f
R
e
s
u
l
t
s
i
n
Variable
Portion
of
Record
2
N
201-202
M
F
i
r
s
t
R
e
s
u
l
t
:
‘
Parameter
Code
6
AN
203-208
M
-
R
e
s
u
l
t
-
~
i
n
m
e
t
r
i
c
(SI)
units 10(7.3) AN 209-218 M
m
g
/
l
e
x
c
e
p
t
p
e
s
t
i
c
i
d
e
s
w
h
i
c
h
s
h
o
u
l
d
b
e
u
g
/
l
- Remark 2 AN 219-220
- Sign
1
AN
221
‘
Exponent
Code
1
N
222
-
Analysis
M
e
t
h
o
d
Code
2
N
223'224
Up
to
64
results
may
be
entered
(64
x
22
=
1408
POSitions)
203-1610
\
*
AN
‘
A
l
p
h
a
n
u
m
e
r
i
c
;
N
-
N
u
m
e
r
i
c
W
June
1976
nil-Ill--_________1
7.
2
2
2
S
a
m
p
l
e
S
t
a
t
i
o
n
D
e
s
c
r
i
p
t
i
o
n
F
i
l
e
   
See notes which follow.
  
*
"
M
a
j
o
r
B
a
s
i
n
"
r
e
f
e
r
s
to
t
h
e
G
r
e
a
t
L
a
k
e
s
D
r
a
i
n
a
g
e
B
a
s
i
n
*
*
"
M
i
n
o
r
B
a
s
i
n
"
r
e
f
e
r
s
to
t
h
e
i
n
d
i
v
i
d
u
a
l
l
a
k
e
(e
.g
.
H
u
r
o
n
)
*
*
*
"
T
e
r
m
i
n
a
l
S
t
r
e
a
m
"
r
e
f
e
r
s
t
o
t
h
e
s
t
r
e
a
m
o
r
r
i
v
e
r
w
h
i
c
h
t
e
r
m
i
n
a
t
e
s
i
n
t
h
e
l
a
k
e
w
h
i
c
h
c
o
m
p
r
i
s
e
s
t
h
e
"
M
i
n
o
r
B
a
s
i
n
"
.
June 1976
#4
Mandatory
Else
F
i
e
l
d
L
e
n
g
t
h
T
y
p
e
P
o
s
i
t
i
o
n
O
p
t
i
o
n
a
l
Agency Code:
—
C
o
u
n
t
r
y
2
A
N
1
—
2
M
—
P
r
o
v
i
n
c
e
/
S
t
a
t
e
2
A
N
3
—
4
M
—
O
r
g
a
n
i
z
a
t
i
o
n
2
A
N
5
-
6
—
O
r
g
a
n
i
z
a
t
i
o
n
U
n
i
t
2
A
N
7
-
8
—
P
r
o
j
e
c
t
/
S
t
u
d
y
5
A
N
9
—
1
3
-
F
i
l
l
e
r
7
A
N
l
u
-
Z
O
S
t
a
t
i
o
n
C
o
d
e
1
5
A
N
2
1
-
3
5
M
S
t
a
t
i
o
n
L
o
c
a
t
i
o
n
:
—
U
T
M
1
9
A
N
3
6
-
5
4
M
—
L
a
t
/
L
o
n
g
1
8
N
5
5
—
7
2
—
H
y
d
r
o
l
o
g
i
c
/
S
t
o
r
e
t
C
o
d
e
:
0
M
a
j
o
r
B
a
s
i
n
*
3
N
7
3
-
7
5
M
0
M
i
n
o
r
B
a
s
i
n
*
3
N
7
6
—
7
8
M
0
T
e
r
m
i
n
a
l
S
t
r
e
a
m
*
*
*
4
N
7
9
-
8
2
M
o
M
i
l
e
a
g
e
6
N
8
3
—
8
8
0 lst Level
-
S
t
r
e
a
m
C
o
d
e
3
N
8
9
-
9
1
-
M
i
l
e
a
g
e
6
N
9
2
—
9
7
0 up to 15 levels
possible
(1
5x
9
—
13
5
po
si
ti
on
s)
89
-2
23
S
t
a
t
i
o
n
D
e
s
c
r
i
p
t
i
o
n
20
0
A
N
2
2
4
—
4
2
3
M
St
at
io
n
D
e
s
c
r
i
p
t
i
o
n
10
0
AN
42
4—
52
3
A
d
d
i
t
i
o
n
a
l
O
p
t
i
o
n
a
l
Information
Station Parameters:
-
P
a
r
a
m
e
t
e
r
C
o
d
e
6
A
N
5
2
u
—
5
2
9
—
Re
su
lt
lO
(7
.3
)
N
53
0—
54
0
Up to 10 parameters
po
ss
ib
le
16
0
52
4-
68
3
 l
7.
DATA
HANDLING
AND
PROCESSING
NOTE:
This
entire
Section
has
been
completely
rewritten
and
is
not
typed
in
italics.
The
Section
dated
July
1975
may
be
discarded.
 
7.1 SYSTEM FUNCTION
The
function
of
the
Data
Handling
and
Processing
-—
Data
Management
--
System
is
to
provide
water
quality
and
quantity
data
to PLUARG
participants,
particularly
Task
C
and
D
participants.
7
.
2
F
I
L
E
F
O
R
M
A
T
S
Three separate formats will be used —— sample results, station
description
and
parameter
description.
The
latter
two
are
seen
as
being exchanged once between investigators with updates as
necessary.
The
sample
results
are
foreseen
as
being
exchanged
0n the basis of specific requests.
This method is not meant to
rUle out the establishment of an archive of data, if this eventually
becomes
practical.
However,
current
limitations
in
time,
moneYr
and
manpower
make
this
impracticable.
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 I
n
o
r
d
e
r
t
o
a
l
l
o
w
t
h
e
s
t
u
d
i
e
s
t
o
r
e
p
o
r
t
q
u
a
l
i
t
y
i
n
f
o
r
m
a
t
i
o
n
t
h
e
r
e
a
r
e
e
s
t
a
b
l
i
s
h
e
d
u
p
t
o
f
i
v
e
l
e
v
e
l
s
o
f
v
a
l
i
d
a
t
i
o
n
l
i
m
i
t
s
a
l
l
o
w
e
d
f
o
r
i
n
t
h
e
p
a
r
a
m
e
t
e
r
d
e
s
c
r
i
p
t
i
o
n
.
i
n
t
h
e
r
e
s
u
l
t
s
f
i
l
e
b
y
u
s
e
o
f
t
h
e
T
h
e
c
a
p
a
c
i
t
y
t
o
r
e
c
o
r
d
u
p
t
o
a
n
a
l
y
s
e
s
r
e
c
o
r
d
e
d
a
t
o
n
e
l
o
c
a
t
i
o
n
a
l
t
e
r
n
a
t
i
v
e
l
y
t
o
r
e
c
o
r
d
a
p
r
o
f
i
l
e
across a stream.
T
h
e
s
e
l
i
m
i
t
s
c
a
n
b
e
r
e
f
e
r
r
e
d
t
o
r
e
m
a
r
k
f
i
e
l
d
.
s
i
x
t
y
-
f
o
u
r
r
e
s
u
l
t
s
a
l
l
o
w
s
a
l
l
a
n
d
t
i
m
e
t
o
b
e
g
r
o
u
p
e
d
;
o
r
,
o
f
r
e
s
u
l
t
s
a
t
d
i
f
f
e
r
e
n
t
d
e
p
t
h
s
o
r
S
e
e
S
e
c
t
i
o
n
7
.
2
2
—
—
P
L
U
A
R
G
D
a
t
a
E
x
c
h
a
n
g
e
S
t
a
n
d
a
r
d
s
—
F
i
l
e
F
o
r
m
a
t
s
E
a
c
h
a
g
e
n
c
i
e
s
'
e
x
i
s
t
i
n
g
c
o
d
e
s
f
o
r
s
t
a
t
i
o
n
,
s
a
m
p
l
e
n
u
m
b
e
r
a
n
d
pa
ra
me
te
r
ty
pe
an
d
m
e
t
h
o
d
o
l
o
g
y
wi
ll
be
us
ed
.
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ﬂ)
m
,
g
a
m
m
a
.
4
}
?
G
E
)
5
1
,
5
.
)
6
N
o
t
e
s
—
-
S
a
m
p
l
e
S
t
a
t
i
o
n
D
e
s
c
r
i
p
t
i
o
n
F
i
l
e
L
a
t
i
t
u
d
e
a
n
d
L
o
n
g
i
t
u
d
e
F
i
e
l
d
s
c
o
n
s
i
s
t
of
the
f
o
l
l
o
w
i
n
g
subfields:
“
J
D
E
G
(
T
wo
a
n
d
t
h
r
e
e
d
i
g
i
t
s
r
e
s
p
e
c
t
i
v
e
l
y
)
:
t
h
e
d
e
g
r
e
e
s
latitude or longitude.
(2)
MIN
(two
digits):
the
m
i
n
ut
e
s
latitude
or
longitude.
(3)
SEC
(four
digits):
the
seconds
in
the
first
two
digits
and
the
fraction
of
a
second
(decimal)
in
the
last
two
digits.
If
this
fraction
is
not
available,
then
two
zeros
(0's)
must
always
be
entered
after
the
decimal
point.
(4)
PR
(one
digit):
precision
used
to
indicate
accuracy
of
the
latitude
and
longitude
coordinates.
For
instance,
if
the
location
is
determined
to
the
nearest
ten
seconds,
then
a
5
is
entered
in
the
PR
column.
If
the
locations
are
determined
on
a
l:250,000
or
l:500,000
scale
map,
then
most
likely
the
location
is
determined
to
the
nearest
minutes;
therefore
a
PR
equal
to
7
will
be
used.
UTM
(Universal
Transverse
Mercator
Grid)
Coordinates
Field
consists
O
f
t
h
e
f
o
l
l
o
w
i
n
g
s
u
b
f
i
e
l
d
s
:
(
D
U
T
M
Z
o
n
e
—
g
i
v
e
n
o
n
t
o
p
o
g
r
a
p
h
i
c
a
l
m
a
p
s
.
(2)
Northing
and
Easting
-
obtained
from
topographical
maps.
These
values
must
be
entered
with
one
decimal
position.
(
3
)
P
R
:
p
r
e
c
i
s
i
o
n
.
i
u
d
e
(
=
-
)
L
o
n
g
i
t
u
d
e
(
W
=
-
)
P
r
Z
o
n
e
N
o
r
t
h
i
n
g
(
N
=
‘
)
E
a
S
t
i
n
g
 
June 1976
i
I
V
.
"
L
B
J
-
L
T
T
I
'
H
   
Pr
 7
.
2
2
3
S
a
m
p
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p
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d
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d
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i
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c
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p
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c
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p
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c
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b
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c
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p
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c
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c
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R
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u
l
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F
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1
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N
9
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9
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P
l
a
c
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o
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A
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a
l
y
s
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C
o
d
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1
A
N
9
6
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V
a
l
i
d
a
t
i
o
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L
i
m
i
t
s
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F
r
o
m
a
n
d
t
o
2
0
9
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H
—
9
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U
p
t
o
5
l
e
v
e
l
s
p
o
s
s
i
b
l
e
(5
x
2
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D
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r
i
p
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n
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r
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7.3 PLUARG DATA EXCHANGE STANDARDS - CODES
  
Agency Code:
Country: U.S.A. = US
Canada = CN
Province/State: Ontario = ON
Wisconsin = WI
New York = NY
Pennsylvania = PA
Ohio = OH
Indiana = IN
Michigan = MI
Minnesota
Illinois
Station Code:
Each Agency to use its own code.
Sample Date:
Year = NN
Month = NN
Day = NN
Sample No:
Each agency to use its own codes.
P
a
r
a
m
e
t
e
r
C
o
d
e
:
Each agency to use its own codes.
S
t
a
t
i
o
n
L
o
c
a
t
i
o
n
:
UTM:
Zone = NN
Easting NN NN NN NN
Northing NN NN NN NN
Precision = N
HYdrologiC/Storet Code:
Major Basin - Each agency to use its own codes.
Minor Basin - Each agency to use Its own codes.
Terminal Stream — Each agency to use its own COdeS-
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REPORTING
LOW
LEVEL
DATA
T
h
e
a
e
a
a
e
A
p
e
e
t
ﬁ
t
c
p
n
o
b
t
e
m
b
t
n
t
h
e
a
e
p
o
a
t
t
n
g
0
6
t
o
w
z
e
u
e
z
d
a
t
a
w
h
t
e
h
a
a
e
a
b
b
o
c
t
a
t
e
d
w
t
t
h
t
h
e
q
u
e
b
t
t
o
n
:
t
a
a
b
u
b
b
t
a
n
c
e
p
a
e
A
e
n
t
?
W
h
t
t
e
t
h
t
b
q
u
e
b
t
t
o
n
t
5
b
e
t
d
o
m
g
e
a
m
a
n
e
t
n
I
J
C
w
o
a
h
c
o
n
c
e
a
n
e
d
w
t
t
h
[
o
a
d
t
n
g
e
é
t
t
m
a
t
t
o
n
,
t
t
h
a
t
A
0
t
n
é
t
u
e
n
c
e
d
t
h
t
n
h
t
n
g
a
b
o
u
t
a
e
p
o
a
t
t
n
g
t
o
w
t
e
v
e
t
d
a
t
a
t
h
a
t
t
t
A
e
e
m
A
b
e
n
t
t
o
c
o
n
A
t
d
e
a
t
t
t
n
A
c
m
e
d
e
p
t
h
b
e
ﬁ
o
a
e
d
e
a
t
t
n
g
w
t
t
h
h
o
w
A
u
c
h
d
a
t
a
a
n
e
t
o
b
e
a
e
p
o
a
t
e
d
6
0
a
P
L
U
A
R
G
'
A
paaperA.
I
n
a
n
é
w
e
a
t
n
g
t
h
e
q
a
e
s
t
t
o
n
"
t
4
a
A
a
b
a
t
a
n
c
e
p
a
e
é
e
n
t
?
"
,
t
h
e
a
e
a
a
e
t
w
o
p
o
t
t
t
b
t
e
e
o
a
a
e
e
t
e
o
n
c
t
a
t
t
o
n
t
w
h
t
c
h
m
a
y
b
e
a
e
a
e
h
e
d
.
O
n
e
m
a
y
e
o
n
c
t
a
d
e
t
h
a
t
t
h
e
b
a
b
n
t
a
n
a
e
L
A
p
a
e
b
e
n
t
w
h
e
n
t
t
t
5
p
a
e
a
e
n
t
,
a
n
d
o
n
e
m
a
y
e
o
n
e
t
a
d
e
t
h
a
t
t
h
e
A
a
b
é
t
a
n
e
e
t
4
n
o
t
p
a
e
A
e
n
t
*
w
h
e
n
t
t
t
6
 
r
w
t
p
a
e
s
e
n
t
.
C
o
n
v
e
a
é
e
t
g
,
t
h
e
a
e
a
n
e
t
w
o
p
o
b
é
t
b
ﬂ
e
e
a
a
o
n
e
o
u
b
c
o
n
e
t
u
b
t
o
n
b
w
h
t
c
h
m
a
y
b
e
a
e
a
e
h
e
d
.
O
n
e
m
a
y
e
o
n
e
t
a
d
e
t
h
a
t
t
h
e
A
a
b
b
t
a
n
c
e
t
5
p
a
e
b
e
n
t
W
h
e
n
t
t
t
5
n
o
t
,
a
n
d
o
n
e
m
a
y
c
o
n
e
t
u
d
e
t
h
a
t
t
h
e
A
a
b
t
t
a
n
c
e
t
4
n
o
t
p
a
e
b
e
n
t
w
h
e
n
t
t
t
5
.
T
h
e
6
t
h
é
t
h
t
n
d
0
6
e
a
a
o
a
,
ﬁ
t
n
d
t
n
g
A
o
m
e
t
h
t
n
g
w
h
t
c
h
,a
n
o
t
t
h
e
a
e
,
t
o
c
a
t
t
e
d
a
T
Y
P
E
I
E
R
R
O
R
.
T
h
e
A
e
e
o
n
d
k
t
n
d
0
6
e
a
a
o
a
,
r
w
t
ﬁ
t
n
d
t
n
g
A
c
m
e
t
h
t
n
g
w
h
t
e
h
t
é
t
h
e
a
e
,
t
4
e
a
t
t
e
d
a
T
V
P
E
I
I
E
R
R
O
R
.
K
*
S
i
n
c
e
A
u
o
g
a
d
a
o
’
t
n
u
m
b
e
a
t5
v
e
a
y
t
a
n
g
e
,
a
p
e
d
a
n
t
c
o
a
t
d
a
a
g
u
e
that
o
n
e
A
h
o
a
t
d
n
e
v
e
a
e
t
a
t
m
t
h
a
t
a
A
a
b
é
t
a
n
c
e
t5
n
o
t
p
a
e
b
e
n
t
:
A
C
o
m
m
o
n
A
e
n
b
e
m
e
a
n
t
n
g
0
6
n
o
t
p
a
e
é
e
n
t
t
4
t
n
t
e
n
d
e
d
h
e
a
e
,
t
.
e
.
t
6
m
e
a
é
u
a
e
m
e
n
t
t
5
b
e
t
n
g
m
a
d
e
t
n
m
t
c
a
o
g
a
a
m
t
p
e
a
t
t
t
a
e
t
h
e
p
a
e
b
e
n
c
e
06
a
é
e
w
n
a
n
o
g
a
a
m
b
p
e
a
t
t
t
a
e
t
4
t
a
a
e
t
e
u
a
n
t
.
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h
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a
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d
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t
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a
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p
a
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u
n
e
h
a
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b
e
e
n
d
e
t
e
a
m
t
n
e
d
at
t
o
w
c
o
n
c
e
n
t
a
a
t
t
o
n
b
t
n
c
t
u
d
t
n
g
0
t
h
e
n
t
h
e
p
a
o
b
a
b
t
t
t
b
06
m
a
h
t
n
g
a
T
y
p
e
I
e
a
a
o
n
c
a
n
b
e
A
e
t
b
y
e
h
o
o
t
t
n
g
a
n
a
p
p
a
o
p
a
t
a
t
e
a
t
e
v
e
t
t
o
d
e
t
e
n
m
t
n
e
t
h
e
C
a
t
t
e
a
t
o
n
0
6
D
e
t
e
e
t
t
o
n
.
+
F
a
n
e
x
a
m
p
t
e
,
t
a
p
p
O
A
e
t
h
a
t
t
h
e
A
t
a
n
d
a
a
d
d
e
u
t
a
t
t
o
n
,
o,
06
a
n
a
n
a
t
y
t
t
e
a
t
p
h
o
c
e
d
a
h
e
t5
6
p
g
/
t
t
t
n
e
an
d
t
h
a
t
an
a
06
0.
05
tA
d
e
e
m
e
d
a
c
c
e
p
t
a
b
t
e
60
t
h
a
t
t
h
e
p
h
o
b
a
b
t
t
t
t
y
06
m
a
h
t
n
g
a
T
y
p
e
I
e
a
a
o
n
t5
A
e
t
at
5%
.
Th
e
Ca
tt
ea
to
n
06
D
e
t
e
e
t
t
o
n
ca
n
th
en
be
ﬁa
an
d
ﬁa
om
a
t
a
b
t
e
06
e
u
m
a
t
a
t
t
v
e
n
o
n
m
a
t
p
h
o
b
a
b
t
t
t
t
t
e
b
to
be
7.
64
5
0
=
7.
64
5
X
6
p
g
/
t
t
t
m
2 10 ug/tttae.
 
:
E
i
E
E
I
1
0
+ C
att
eht
on
06
Det
eet
ton
may
be
a n
ew
tea
m t
o t
ome
.
It
aeﬁ
eaé
to
the
mtn
tmu
m a
nat
ytt
eat
net
utt
wht
ch
mut
t b
e o
bAe
hue
d b
eﬁo
ne
tt
canb
i
Atated that a Aubbtance has been theehned wtth an acceptabte
phob
abtt
tty
that
the
Atat
emen
t t4
taae
.
The
tenm
é De
teet
ton
Ltmt
t
on Ltmtt 05 Detectton aae oﬁten aAed wtth thtb meantng, but tn thtb
Handbook they aae aeAenued 601 a moae appaopatate aAage.
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Any
vatae
abbehved
betow
70
pg/ttthe
waatd
be
hepahted
at
teAA
I than the Chttehton 05 Deteetton,
Atnee to hepoat buch a vatae
a
9
0
t
h
e
h
w
t
b
e
w
o
a
t
d
t
n
c
h
e
a
é
e
t
h
e
p
a
o
b
a
b
t
t
t
t
y
0
6
m
a
h
t
n
g
a
T
y
p
e
I
e
h
h
o
n
b
e
y
o
n
d
5
%
.
Once the
Chttehton 05 Detectton haA been bet, the phobabtttty
05 mahtng a Type II ehhon, B, on tté aomptement 1-8, the phobabtttty
05 dtbeehntng the Aabttanee when tt t4 paeéent, can be detehmzned
Mn gtven thae bttaattoné. (The phobabtttty T-B tA Aomettmeé catted
Hm poweh 05 the tebt).
a
Conbtden the tame anatytteat paocedaae aA above wtth a
Outehton 06 Deteetton 05 TO ug/ttthe. SuppOAe that the
wncentaatton 05 the Aampte betng anatyzed tt 10 ug/tttae, t.e. the
 
umcentaatton t5 eqaat to the Catteaton 05 Deteetton. 15, att
mwtyttcat hetattb betow the Chttehton 06 Deteetton weae hepanted
aebach, then the paobabtttty 06 dtbeeantng the AabAtance woatd
be 0.5 on 50%.
  
do not
discern\ discern
m
\
\
K
\
§
\
\
\
\ ..
‘ 10u9
8 : 0.5 1 "' 830.5
Convehbety, the phobabtttty 05 mahtng a Type II eahon and
6a4£ing to dtéeean the Aabétanee woatd alto be 0.5. Fnom thb
exmwwe it can be been that the paobabtttty 05 theeantng a Aabetance
WW” LIA concentaatton t5
eqaat to the Chttehton 06 Detection 45
M
a
r
c
h
1
9
7
7
 ha
nd
ty
ou
en
wh
et
mt
ng
.
In
on
de
n
50
h
th
e
pn
ob
ab
tt
tt
y
06
a
Ty
pe
II
en
no
n
to
be
eq
ua
t
to
th
e
pn
ob
ab
tt
tt
y
06
a
Ty
pe
I
en
no
n,
B
=
a,
th
en
th
e
co
nc
en
tn
at
to
n
06
th
e
Aa
mp
te
be
tn
g
an
at
yz
ed
mu
tt
be
tw
tc
e
th
e
  
  
   
Cnttenton 06 Detectton.
=OJ)5
 
10pg 20P9
Tht
A
con
cen
tna
tto
n 0
6 t
wtc
e t
he
Cnt
ten
ton
06
Det
ect
ton
£3
the
Ltm
tt
oﬁ
Det
ect
ton
whe
n t
t h
at
bee
n d
ect
ded
tha
t t
he
hté
h
 
05
mah
tng
a T
ype
II
enn
on
to
to
be
equ
at
to
the
ntt
h 0
5 m
aht
ng
a
Type I ennon.
The concept 06 Type II ennon hat been emphaétzed becauée
tt t5 ubuatty tgnoned. Genenatty, attentton t5 patd to the
avotdance 06 Type I ennon wtth no conAtdenatton gtuen to the
pnobabtttty 05 mahtng a Type II ennon. It Ahoutd be necogntzed
that when the pnobabtttty 06 mahtng a Type I ennon t5 decneabed,
t.e. Aetttng a bmatten, the pnobabtttty 05 mahtng a Type II ennon
ta tncneabed.
Havtng, tt t6 hoped, made ctean the conceptuat context tn
whtch an a-tevet t5 Act and the dtﬁﬁehence between the Cnttenton
06 Detectton and the Ltmtt 06 Detectton, PLUARG'A nequtnementé tn
the neponttng
06 tow teuet data can be conétdened.
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y
p
e
I
e
n
n
o
n
w
h
e
n
n
e
p
o
n
t
t
n
g
d
a
t
a
6
0
h
I
J
C
p
u
n
p
o
b
e
b
;
T
h
e
n
e
a
n
e
t
w
o
n
e
a
b
o
n
n
w
h
y
T
y
p
e
I
e
n
n
o
n
t
n
n
o
t
a
c
o
n
c
e
n
n
.
F
i
y
b
t
,
t
h
e
I
J
C
L
A
n
o
t
a
n
e
n
ﬁ
o
a
c
e
m
e
n
t
a
g
e
n
c
y
,
a
n
d
t
h
e
n
e
ﬁ
o
n
e
t
4
n
o
t
c
o
n
c
e
n
n
e
d
t
h
a
t
a
e
t
n
g
t
e
d
a
t
u
m
w
t
t
t
t
e
a
d
t
t
t
n
t
o
a
g
a
t
e
e
a
e
c
a
A
a
t
t
o
n
t
h
a
t
a
A
a
b
n
t
a
n
e
e
t
5
p
a
e
n
e
n
t
w
h
e
n
t
t
t
5
n
o
t
.
S
e
c
o
n
d
,
u
1
u
t
n
t
u
a
£
£
y
a
t
t
c
a
b
e
n
d
a
t
a
a
n
e
a
g
g
n
e
g
a
t
e
d
5
0
a
I
J
C
p
u
a
p
O
A
e
A
t
n
o
n
d
e
n
t
o
p
a
o
v
t
d
e
e
b
t
t
m
a
t
e
b
0
6
t
o
a
d
t
n
g
b
a
n
d
/
0
a
c
o
n
c
e
n
t
n
a
t
t
o
n
é
;
U
m
n
e
ﬁ
o
a
e
t
h
e
a
v
o
t
d
a
n
c
e
0
6
T
y
p
e
I
e
n
n
o
n
n
e
t
a
t
e
A
t
o
d
a
t
a
A
e
t
n
a
n
d
w
t
to
the
t
n
d
t
u
t
d
a
a
t
datum.
I
n
p
n
a
c
t
t
c
e
,
t
h
e
A
e
c
o
n
é
t
d
e
n
a
t
t
o
n
n
m
e
a
n
t
h
a
t
t
h
e
C
n
t
t
e
n
t
o
n
o
g
v
e
t
e
c
t
t
o
n
m
a
y
b
e
n
e
t
a
n
t
o
w
a
n
p
o
n
e
t
b
t
e
.
T
o
A
t
a
t
e
t
t
a
n
o
t
h
e
n
w
a
n
t
h
e
a
—
Z
e
u
e
t
m
a
y
b
e
h
t
g
h
.
 
0
n
t
h
e
o
t
h
e
a
h
a
n
d
,
w
h
e
n
n
e
p
o
a
t
t
n
g
d
a
t
a
6
0
h
I
J
C
p
u
a
p
O
A
e
A
e
u
e
a
y
e
ﬁ
ﬁ
o
a
t
m
u
b
t
b
e
m
a
d
e
t
o
a
v
o
t
d
T
y
p
e
I
I
e
a
n
o
n
.
T
h
e
n
e
a
n
o
n
t
n
o
b
u
t
o
a
A
.
W
h
e
n
d
a
t
a
a
n
e
n
e
p
o
n
t
e
d
a4
"
b
e
t
o
w
t
h
e
L
t
m
t
t
0
5
D
e
t
e
c
t
t
o
n
"
,
t
h
e
y
a
n
e
v
t
n
t
a
a
t
t
y
a
A
e
Z
e
A
A
5
0
a
e
t
t
h
e
n
u
t
t
m
a
t
t
n
g
t
o
a
d
t
n
g
b
o
n
c
o
n
c
e
n
t
n
a
t
t
o
n
é
.
In
p
a
a
c
t
t
c
e
,
t
h
t
n
c
o
n
é
t
d
e
n
a
t
t
o
n
m
e
a
n
t
t
h
a
t
L6
a
n
u
m
b
e
n
c
m
z
b
e
o
b
t
a
t
n
e
d
,
t
t
t
n
t
o
b
e
n
e
p
o
a
t
e
d
.
7
-
4
7
I
C
O
d
e
z
s
T
o
B
e
U
A
e
d
I
n
R
e
p
n
o
t
t
n
g
L
o
w
L
e
v
e
t
D
a
t
a
A
I
t
t
é
A
p
a
t
t
2
2
,
£
9
7
6
m
e
e
t
t
n
g
t
h
e
D
a
t
a
Q
u
a
t
t
t
y
S
u
b
c
0
m
m
i
t
t
e
€
oéthe
Watea
Quattty
Boand
paAAed
a
nenotatton
that
2
new
codeA
be
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avattabte tn data Atonage bybtemb 60h nemanhb eoneenntng data
uA
ed
tn
IJ
C
ne
po
nt
b.
Th
e
co
de
é
at
e
T
an
d
w.
The T code had the ﬂottowtng meantng: "Vatae neponted t4 teAA
than Cntteaton 06 Deteetton." The ate 06 thtb code waanb the data
abet that the tndtvtdaat datum wtth Whteh tt t4 aAAoetated doeA
not, tn the judgement 06 the tabonatony whteh dtd the anatybtb,
dtﬁﬁea Atgntﬁtcantty 6nom 0.
It Ahoutd be necogntzed that an tmptted Atgntﬁtcanee tebt
whteh ﬁattA t0 nejeet the nutt hypotheAtA that a neAatt doeA not
dtﬁﬁen gnom a Atandand vatue tn no way dtmtntthet the vatue
06 the neéatt ab an eAttmate. To tttubtaate: a aetatt 06 9 pg
on a teat WhOAQ a = 6 pg can not be negaaded a4 étgntﬁtcantty
dtﬁﬁenent 5nom 0 ﬁat any a-tevet [66¢ than 0.067; howeven, t5
a Atgntﬁtcance teAt wene made wtth a = 0.1, then the natt
hypotheAtA woatd be aejeeted and the aebatt deemed Atgntﬁteantty
dtﬁﬁeaent ﬁaom 0.
So the netutt, 9 pg, eoatd be nepoated at "Betow the
Cnttenton
06
Deteetton"
60h
att
a
£666
than
0.067
and
coatd
be
neponted
at
Atmpty
"9
pg"
ﬂat
att
a
gneaten
than
0.067.
Bat
howeuen
hepoated,
the
netatt
05
9
pg
hematné
the
bett
eAttmate
06
the
tnue
vatue
Atnce
changtng
the
ntbh
06
mahtng
a
Type
I
enaan
netthen
augmenté
0a
dtmtntbhea
the
vatae
05
an
eAttmate.
It
may
be
added
that
tow
tevet
aeéattt
ane
betten
etttmateb,
w
the
benAe
06
betng
mone
pneette,
than
htghen
nebattb
Atnce
60a
all
anatytteat
tebté
wtth
whteh
we
ate
acqaatnted
the
Atandand
devtattw
05
t
h
e
t
e
A
t
t
h
e
n
e
a
A
e
A
w
t
t
h
t
h
e
c
o
n
c
e
n
t
n
a
t
t
o
n
.
E
l
t
March 1977
Th
e
w
c
o
d
e
h
a
t
t
h
e
é
o
t
t
o
w
t
h
g
m
e
a
n
t
h
g
:
"
V
a
t
u
e
o
b
o
e
h
v
e
d
t
o
£
6
6
6
t
h
a
n
[
o
w
e
t
t
v
a
t
u
e
h
e
p
o
h
t
a
b
t
e
u
n
d
e
h
T
c
o
d
e
"
.
T
h
t
o
c
o
d
e
t
4
u
é
e
d
w
h
e
n
a
p
o
b
i
t
t
v
e
u
a
t
u
e
t
4
h
o
t
o
b
o
e
h
v
e
d
o
h
c
a
t
c
u
t
a
t
e
d
6
0
h
a
h
e
o
a
t
t
.
I
n
t
h
c
o
e
c
a
o
e
b
t
h
e
t
o
w
e
A
t
h
e
p
o
h
t
a
b
t
e
v
a
t
a
e
,
w
h
t
c
h
t
4
t
h
e
t
o
w
e
A
t
p
o
g
t
t
t
v
e
v
a
t
u
e
W
h
t
c
h
t
o
o
b
t
e
h
v
a
b
t
e
,
t
A
h
e
p
o
h
t
e
d
w
t
t
h
t
h
e
w
.
T
h
e
g
o
t
t
o
w
t
n
g
e
x
a
m
p
t
e
t
t
t
u
t
t
h
a
t
e
o
t
h
e
a
c
e
0
6
t
h
e
c
o
d
e
d
:
S
u
p
p
e
r
t
h
a
t
a
£
a
b
o
a
a
t
0
h
y
h
a
t
d
e
t
e
h
m
t
h
e
d
t
h
a
t
t
t
A
C
h
t
t
e
h
t
o
n
0
6
D
e
t
e
c
t
t
O
h
6
0
h
t
o
t
a
t
p
h
o
o
p
h
o
d
u
é
t
4
7
0
u
g
/
t
t
t
h
e
,
a
n
d
A
u
p
p
O
A
e
i
n
a
d
d
i
t
i
o
n
U
m
t
t
h
e
A
m
a
t
t
e
o
t
t
h
c
h
e
m
e
h
t
t
h
a
t
c
a
n
b
e
h
e
a
d
o
n
t
h
e
a
h
a
t
y
t
t
c
a
t
d
e
u
t
c
e
c
o
a
a
e
o
p
o
n
d
o
t
o
a
c
o
n
c
e
n
t
h
a
t
t
o
n
0
6
2
u
g
/
t
t
t
h
e
.
G
t
v
e
h
t
h
e
b
e
c
o
n
d
t
t
t
o
n
t
,
a
n
y
O
a
t
u
e
o
b
t
e
h
v
e
d
>
1
0
u
g
/
t
t
t
h
e
w
o
a
t
d
b
e
h
e
p
o
h
t
e
d
t
M
t
h
O
u
t
a
h
a
c
c
o
m
p
a
n
y
t
n
g
c
o
d
e
;
a
n
y
v
a
t
u
e
o
b
A
e
h
v
e
d
a
2
p
g
a
n
d
d
o
u
g
w
o
u
t
d
b
e
h
e
p
o
h
t
e
d
w
t
t
h
t
h
e
T
c
o
d
e
;
t
5
h
o
t
h
o
t
h
u
m
e
h
t
h
e
o
p
o
h
o
e
u
m
h
e
o
b
b
e
a
v
e
d
,
t
h
e
h
e
o
u
t
t
w
o
a
t
d
b
e
h
e
p
o
h
t
e
d
a
4
2
w
,
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7
.
5
E
S
T
I
M
A
T
I
N
G
T
R
I
B
U
T
A
R
Y
L
O
A
D
I
N
G
S
E
Q
Z
E
L
Th
is
is
a
ne
w
S
ub
s
e
c
t
i
o
n
a
d
d
e
d
in
M
a
r
c
h
19
77
,
an
d
is
n
o
t
t
y
p
e
d
i
n
s
c
r
i
p
t
.
T
h
e
e
f
f
i
c
i
e
n
t
e
s
t
i
m
a
t
i
o
n
of
t
r
i
b
u
t
a
r
y
l
o
a
d
i
n
g
s
w
h
e
n
s
u
p
p
l
e
m
e
n
t
a
r
y
i
n
f
o
r
m
a
t
i
o
n
s
u
c
h
a
s
t
h
e
m
e
a
n
a
n
n
u
a
l
f
l
o
w
is
a
v
a
i
l
a
b
l
e
,
r
e
q
u
i
r
e
s
t
h
e
u
s
e
o
f
a
"
r
a
t
i
o
e
s
t
i
m
a
t
o
r
"
.
T
h
e
r
a
t
i
o
e
s
t
i
m
a
t
o
r
d
e
s
c
r
i
b
e
d
b
e
l
o
w
h
a
s
b
e
e
n
t
e
s
t
e
d
in
t
h
e
I
J
C
R
e
g
i
o
n
a
l
O
f
f
i
c
e
t
h
r
o
ug
h
r
a
n
d
o
m
sa
mp
li
ng
e
xp
e
r
i
m
e
n
t
s
us
i
n
g
ac
tu
al
tr
ib
ut
ar
y
da
ta
se
ts
.
Es
ti
ma
te
s
of
19
75
wa
te
r
ye
ar
tr
ib
ut
ar
y
lo
ad
in
gs
re
po
rt
ed
by
th
e
Su
rv
ei
ll
an
ce
Su
bc
om
mi
tt
ee
ha
ve
be
en
re
ca
lc
ul
at
ed
wi
th
th
is
(B
ea
le
‘s
)
es
ti
ma
to
r,
an
d
it
wi
ll
be
us
ed
fo
r
19
76
an
d
su
bs
eq
ue
nt
ye
ar
s
to
en
su
re
th
at
es
ti
ma
te
s
wi
ll
be
co
mp
at
ib
le
.
7.
51
Ra
ti
o
Es
ti
ma
to
r
fo
r
Es
ti
ma
ti
ng
Tr
ib
ut
ar
y
Lo
ad
in
gs
Th
e
es
ti
ma
to
r
gi
ve
n
be
lo
w
is
du
e
to
E.
M.
L.
Be
al
e.
In
th
e
fo
rm
gi
ve
n
be
lo
w
te
rm
s
l/
N,
wh
er
e
N
is
th
e
po
pu
la
ti
on
si
ze
,
ha
ve
be
en
ig
no
re
d
si
nc
e
fo
r
a
ye
ar
N
ap
pr
ox
im
at
es
th
e
nu
mb
er
of seconds in a year.
1 S
1+E'——1-X
Ex mmx
uy _ 141x m S
x [1 + i - ~57]
n m
x
where ux = mean daily flow for the water year
my = mean daily loading for the days concentrations
were determined
mX = mean daily flow for the days concentrations
were determined
n = number of days concentrations were determined
March 1977
  
  
:1 X
Sxy = 11“].
n
Z X.2 - n ° m 2
$2 = i=1 X
x n-1
a
n
d
t
h
e
X
i
a
n
d
Y
i
a
r
e
t
h
e
i
n
d
i
v
i
d
u
a
l
m
e
a
s
u
r
e
d
f
l
o
w
a
n
d
c
a
l
c
u
l
a
t
e
d
l
o
a
d
i
n
g
,
r
e
s
p
e
c
t
i
v
e
l
y
,
f
o
r
e
a
c
h
d
a
y
c
o
n
c
e
n
t
r
a
t
i
o
n
s
were determined.
T
h
e
m
e
a
n
—
s
q
u
a
r
e
-
e
r
r
o
r
o
f
t
h
i
s
e
s
t
i
m
a
t
o
r
m
a
y
b
e
e
s
t
i
m
a
t
e
d
t
o
t
e
r
m
s
of
the
o
r
d
e
r
n
—
z
,
a
s
s
u
m
i
n
g
the
p
o
p
u
l
a
t
i
o
n
s
i
ze
is
v
e
r
y
l
a
r
g
e
by,
A
~
2
1
(8X2
8
2
S
=
m
2
0
—
o
y
y
n
m
m
m
m
X Y X y
’ S 2 2 S 2 S
l
'
X
x
x
x
+
—
a
o
._
o
n
?
{2
(
I
n
—
I
)
4
F
i
n
.
.
.
x
x
xy
r
s
x
2
5X2
s
2
+
—
L
o
[
m
m
]
+
m
2
m
J
x y x y
e
r
e
Sy2
is
c
a
l
d
u
l
a
t
e
d
a
n
a
l
a
g
o
u
s
l
y
to
8x2.
“
m
e
s
t
i
m
a
t
o
r
i
s
d
i
s
c
u
s
s
e
d
i
n
:
 
TIN,
M.,
Comparison
of
some
ratio
estimators,
J.
Amer.
Statist.
Ass.,
Vol.
60,
pp.
294ff.,
1965.
KENDALL,
M.G.
and
STUART,
A.,
The
Advanced
Theory
of
Statistics
Vol.
3,
2nd
Edition,
Hafner
Pub.
Co.,
N.Y.,
1968,
pp.
217f.
and
p.
238
(exercise
40.14).
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.
D
A
T
A
A
S
S
E
S
S
M
E
N
T
Assessment
of
data
during
the
course
of
the
study
will
facilitate
m
a
k
i
n
g
a
n
y
d
e
s
i
r
a
b
l
e
a
d
j
u
s
t
m
e
n
t
s
in
the
wa
t
e
r
s
h
e
d
sumies to meet the needs of PLUARG.
&l ASSESSMENT OF QUALITY CONTROL DATA
The Regionai Oﬁﬁtee Sehiah Sclehiibz wLZZ aAAeAA the data
Mom between-KabohaZOAJ compahiéahb a6 outithed in Subbection
LB -- PROTOCOL FOR DATA QUALIT’ EVAULATION.
The Rtveh Saéih Staatea Coondinatom wLLZ aaaebé the
data ghom bﬁihd heplieate aampﬁeé ab catted 60% in Subbeeiion
6A -- BLIND REPLICATES FROM FIELD TO LABORATORIES.
8.2 ANNUAL DATA
In addition to the continuing assessment of data by each
ﬁudy leader for his or her project or subproject, an overall
mmual assessment of data is desirable. To permit this latter
mmessment the following procedures will be used.
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 As
so
on
af
te
r
th
e
cl
os
e
of
th
e
fi
el
d
se
as
on
as
po
ss
ib
le
,
ea
ch
st
ud
y
le
ad
er
wi
ll
se
nd
a
ga
mm
ax
y
an
ap
pa
at
ba
ﬂ
of
th
e
da
ta
¢¢
y¢
¢z
mg
dﬁ
dl
jg
és
fo
r
ea
ch
pa
ra
me
te
r
mo
ni
to
re
d
in
th
at
st
ud
y
to
th
e
Co
or
di
na
to
r.
Fo
a
da
ta
on
pa
aa
me
te
aé
an
al
yz
ed
by
tw
o
on
mo
ae
ta
bo
aa
to
at
eb
,
th
e
su
mm
ar
y
sh
ou
ld
co
ns
is
t
of
a
ta
bu
la
ti
on
of
th
e
ra
w
da
ta
,
in
cl
ud
in
g
sa
mp
le
so
ur
ce
,
da
te
of
sa
mp
li
ng
an
d
an
al
yt
ic
al
re
su
lt
s-
My
!
éd
ﬂi
M
th
e!
Mt
dv
ﬁﬁ
ét
ér
ﬁ
#
#
1
#
#
hi
dld
lél
isé
ifﬁ
é.
Da
ta
,
sh
ou
ld
be
gr
ou
pe
d
ch
ro
no
lo
gi
ca
ll
y
ac
co
rd
in
g
to
8.
21
1.
Fa
n
da
ta
co
ve
at
ng
bt
tn
d
ae
pt
te
at
e
Aa
mp
te
é,
th
e
Aa
mm
aa
y
Ah
oa
td
co
nA
tA
t
06
ac
tt
on
b
ta
ke
n
by
pa
oj
ec
t
At
ad
y
te
ad
eA
A
an
d
an
at
yA
tA
to
co
nn
ec
t
an
y
ob
Ae
av
ed
de
ﬁt
et
en
et
eé
.
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.
2
1
1
F
o
r
m
a
t
f
o
r
A
n
n
u
a
l
D
a
t
a
A
s
s
e
s
s
m
e
n
t
C
O
M
P
A
R
I
S
O
N
O
F
W
A
T
E
R
Q
U
A
L
I
T
Y
A
N
A
L
Y
S
E
S
*
L
A
B
O
R
A
T
O
R
Y
X
A
N
D
L
A
B
O
R
A
T
O
R
Y
Y
A
g
r
i
c
u
l
t
u
r
a
l
W
a
t
e
r
s
h
e
d
K
,
S
i
t
e
4
        
D
a
t
e
T
o
t
a
l
N
N
i
t
r
a
t
e
N
T
o
t
a
l
P
(
M
g
/
l
)
(
M
g
/
l
)
(
M
g
/
1
)
1
9
7
5
L
a
b
.
x
L
a
b
.
Y
L
a
b
.
x
L
a
b
.
y
L
a
b
.
x
L
a
b
.
Y
A
p
r
.
1
9
9
.
3
8
.
8
8
.
2
7
.
7
.
1
8
2
.
1
5
0
M
a
y
2
9
3
.
7
6
.
9
5
.
5
5
.
6
.
6
5
6
.
2
9
0
J
u
l
y
1
0
6
.
5
6
.
6
5
.
6
5
.
6
.
2
7
9
.
2
7
0
O
c
t
.
28
2
.
8
3
.
6
1
.
9
2.8
.150
.150
D
e
c
.
23
1
3
.
4
1
3
.
6
1
2
.
3
1
3
.
0
.166
.110
*
The
information
required
under
6.3
——
DOCUMENTATION
OF
METHODOLOGY
and,
if
appropriate,
under
6.1
—-
BLIND
REPLICATES
FROM
FIELD
TO
LABORATORIES
will
be
used
for
data
assessment
in
association
with
the
analyses results.
The Coordinator will review the data and take the necessary
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data with
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study
leaders
reporting
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same
parameter(s).
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m
a
t
e
r
i
a
l
.
Analytical
Methodology
for
total
nitrogen;
exchangeable.
aﬁfnOnia;
cation exchange capacity;
exchangeable cations,
tOtal
mercury;
clay
mineralogy;
extractable
Fe;
oxalate
extractable
Fe
&
Al;
heavy
metals;
total
carbonates;
Organic
matter;
pH;
particle
size
distribution.
June 1976
  
v4
.
—
r
»
~
<
’
»
.
.
*K
ow
al
en
ko
,
6.
,
So
il
Re
se
ar
ch
In
st
it
ut
e,
Ot
ta
wa
-—
An
al
yt
ic
al
Me
th
od
ol
Og
y
fo
r
50
11
sa
mp
le
s.
1
-
'
M. M.
N. Y. Dept.
*K
ri
sh
na
mu
rt
K.
V.
Sh
pi
rt
,
E.
an
d
Re
dd
y,
_
,
'
Health 3: Trace’Metal Extraction of 80115 and Sediments by
Nitric Acid — Hydrogen Peroxide.
*LaHay, Katherine L., Acton, C. J. and Wall, G. J., University of
Guelph -- _ _
Sam lin soils, bottom sediments and suspended sediments,
including physical measurements in the field and stream at
the time sediments are collected. V ' I
Analytical Methodology for particle size distribution;
suspended sediment concentration; clay mineralogy; sample
pH; iron; amorphous content; organic matter; total
carbonates; and cation exchange capacity.
*Logan, Terry J., The Ohio State University, Columbus --
Sampling surface runoff — all samples:
Nutrients: Filtered - Reactive ortho P; N03, NH4
Unfiltered - total N; total P
Minerals:
Filtered — Ca, Mg, K, Na, CO3,
HCO3
Unfiltered
—
Carbonates,
<2
u
mineralogy
Physical:
Filtered
-
pH,
electrical
conductivity
Unfiltered
—
cation
exchange
capacity,
particle-size
distribution,
sediment
concentration
Organic:
Filtered
-
none
Unfiltered
—
organic
carbon
‘
Sampling
surface
runoff
-
selected
samples
(in
addition
to
@
parameters
for
all
samples):
%
Nutrients:
Filtered
-
Total
N
Unfiltered
—
Organic
P,
P
Forms,
if
A
v
a
i
l
a
b
l
e
P,
E
x
c
h
.
N
H
4
Minerals:
Filtered
-
Si,
Al,
Fe
Unfiltered
-
Free
Fe
and
Al;
amorp.
Fe,
Al,
Si;
exch.
Ca,
Mg,
K,
Na;
>2
u
mineralogy;
trace
metals
«
w
a
r
m
-
A
-
 
Physical:
F
i
l
t
e
r
e
d
-
n
o
n
e
Unfiltered
—
Cation
exchange
capacity
(CEC)
,2
O
r
g
a
n
i
c
:
F
i
l
t
e
r
e
d
—
o
r
g
a
n
i
c
c
a
r
b
o
n
Unfiltered
—
pesticide
scan;
BOD
S
a
m
p
l
i
n
g
t
i
l
e
d
r
a
i
n
a
g
e
-
a
l
l
s
a
m
p
l
e
s
:
Nutrients:
Filtered
—
ortho-P,
NH3,
NH4
;
Unfiltered
-
Total
N,
total
P
.
Minerals:
Filtered
-
Ca,
Mg,
K,
Na,
CO3,
HCO3
w
U
n
f
i
l
t
e
r
e
d
-
C
a
r
b
o
n
a
t
e
s
P
h
y
s
i
c
a
l
:
F
i
l
t
e
r
e
d
-
pH,
E
.
C
.
Unfiltered
-
sediment
concentration
O
r
g
a
n
i
c
:
N
o
n
e
 
i
f
M
a
r
c
h
1
9
7
7
  
 
 S
a
m
p
l
i
n
g
t
i
l
e
d
r
a
i
n
a
g
e
-
s
e
l
e
c
t
e
d
s
a
m
p
l
e
s
(
i
n
a
d
d
i
t
i
o
n
t
o
p
a
r
a
m
e
t
e
r
s
f
o
r
a
l
l
s
a
m
p
l
e
s
)
:
N
u
t
r
i
e
n
t
s
:
F
i
l
t
e
r
e
d
-
T
o
t
a
l
N
,
T
o
t
a
l
P
U
n
f
i
l
t
e
r
e
d
-
N
o
n
e
M
i
n
e
r
a
l
s
:
F
i
l
t
e
r
e
d
-
S
i
,
A
l
,
F
e
U
n
f
i
l
t
e
r
e
d
—
F
r
e
e
F
e
,
A
l
;
a
m
p
h
o
r
p
h
o
u
s
Fe, Al, Si
P
h
y
s
i
c
a
l
:
F
i
l
t
e
r
e
d
—
N
o
n
e
U
n
f
i
l
t
e
r
e
d
-
2
u
m
i
n
e
r
a
l
o
g
Y
7
C
E
C
;
p
a
r
t
i
c
l
e
s
i
z
e
d
i
s
t
r
i
b
u
t
i
o
n
O
r
g
a
n
i
c
:
F
i
l
t
e
r
e
d
—
O
r
g
a
n
i
c
c
a
r
b
o
n
U
n
f
i
l
t
e
r
e
d
—
o
r
g
a
n
i
c
c
a
r
b
o
n
S
a
m
p
l
i
n
g
s
t
r
e
a
m
s
a
m
p
l
e
s
—
s
e
l
e
c
t
e
d
s
a
m
p
l
e
s
.
P
a
r
a
m
e
t
e
r
s
i
n
c
l
u
d
e
t
h
o
s
e
f
o
r
s
u
r
f
a
c
e
r
u
n
o
f
f
s
e
l
e
c
t
e
d
s
a
m
p
l
e
s
.
S
a
m
p
l
i
n
g
b
o
t
t
o
m
s
e
d
i
m
e
n
t
—
s
e
l
e
c
t
e
d
s
a
m
p
l
e
s
.
P
a
r
a
m
e
t
e
r
s
i
n
c
l
u
d
e
t
h
o
s
e
f
o
r
s
u
r
f
a
c
e
r
u
n
o
f
f
s
e
l
e
c
t
e
d
samples.
In
a
d
d
i
t
i
o
n
,
d
i
s
s
o
l
v
e
d
o
x
y
g
e
n
(D0)
is
m
e
a
s
u
r
e
d
in
the
field.
A
n
a
l
y
t
i
c
a
l
M
e
t
h
o
d
o
l
o
g
y
for
r
e
a
c
t
i
v
e
o
r
t
h
o
p
h
o
s
p
a
t
e
;
total
phosphorus;
amorphous
Silica;
N03
+
NH4-N;
sediment
concentration;
heavy
metals
in
sediment
and
water;
pH;
cations;
organic
carbon;
particle
size
distribution;
carbonate
in
sediment;
electrical
conductivity;
carbonates
and
bicarbonates;
amorphous
iron
and
aluminum;
mineralogy.
*MacLean,
A.
and
Schnitzer,
M.,
_
Sampling
and
Analytical
Methodology
for
metals
in
50118
and sediment and
Sampling
water
for
trace
metal
analysis
(preliminary).
*Misterek,
D.
L.,
Wis.
DNR,
Milwaukee
-—
Sampling river water for selected nutrients, minerals,
physical and organic parameters, metals, pestiCides,
bacteria and phenols.
National Institute of Environmental Health Sciences; Heavy
Metals in the Environment; Vol. 12, Environmental Health
Perspectives, DHEW publication No. (NIH) 76-21S,
Box 12233, Research Triangle Park, North Carolina 27709.
Nelson, D. E. and Coakley, J. P., Techniques for Tracing Sediment
Movement; Scientific Series No. 32, Canada Centre for Inland
Waters, Burlington, Ontario, 1974.
*N
i0
01
SO
n,
Jo
hn
A.
,
Ca
na
di
an
Fo
re
st
ry
Se
rv
ic
e,
Sa
ul
t
St
e.
Ma
ri
ed
—-
Eg
ﬂg
li
gg
st
re
am
wa
te
r
for
sel
ect
ed
nut
rie
nts
,
min
era
ls,
an
Ph
ys
ic
al
an
d
or
ga
ni
c
pa
ra
me
te
rs
.
_
.
d_
se
lv
ed
Ana
lyt
ica
l M
eth
odo
log
y f
or
unf
ilt
ere
d a
mmo
nia
,
is
.
nitrate + nitrite; total dissolved Kjeldahl nitrogen,
par
tic
ula
te
nit
rog
en;
tot
al
dis
sol
ved
pho
sph
oru
s;1
d
par
tic
ula
te
pho
sph
oru
s;
dis
sol
ved
chl
ori
de;
dis
so
vea
rbo
n.
sul
pha
te;
di
ss
ol
ve
d
rea
cti
ve
sil
ica
te;
par
tic
ula
te
c
iuﬁ
.
di
ss
ol
ve
d
sod
ium
;
di
ss
ol
ved
pot
ass
ium
;
dis
sol
ved
mag
nes
rbo
ﬁ
di
ss
ol
ve
d
ca
lc
iu
m;
di
ss
ol
ve
d
ir
on
;
di
ss
ol
ve
d
or
ga
ni
c
ca
(filtered);
conductivity;
PH-
 
June 1976
 
-
1
1
.
.
-
.
.
.
V
 
.
i
.
,
f
_
_
.
,
.
.
_
.
.
*
O
d
o
m
,
P
a
u
l
,
B
e
a
k
C
o
n
s
u
l
t
a
n
t
s
L
t
d
.
,
_
S
t
r
e
a
m
S
a
m
l
i
n
a
n
d
s
a
m
p
l
e
h
a
n
d
l
i
n
g
f
o
r
p
H
,
C
o
n
d
.
,
t
o
t
a
l
h
a
r
d
n
e
s
s
,
t
o
t
a
l
a
l
k
a
l
i
n
i
t
y
,
N
0
3
,
N
0
2
,
P
0
4
,
d
i
s
s
o
l
v
e
d
P
0
4
,
t
o
t
a
l
c
o
l
i
f
o
r
m
s
,
f
e
c
a
l
c
o
l
i
f
o
r
m
s
,
N
H
3
,
T
K
N
,
O
r
t
h
o
P
0
4
.
O
m
e
r
n
i
k
,
J
.
M
.
;
T
h
e
I
n
f
l
u
e
n
c
e
o
f
L
a
n
d
U
s
e
o
n
S
t
r
e
a
m
N
u
t
r
i
e
n
t
L
e
v
e
l
s
;
C
o
r
v
a
l
l
i
s
E
n
v
i
r
o
n
m
e
n
t
a
l
S
u
r
v
e
y
B
r
a
n
c
h
,
C
o
r
v
a
l
l
i
s
,
O
r
e
g
o
n
;
J
a
n
u
a
r
y
1
9
7
6
.
M
a
y
b
e
p
u
r
c
h
a
s
e
d
f
r
o
m
N
a
t
i
o
n
a
l
T
e
c
h
n
i
c
a
l
I
n
f
o
r
m
a
t
i
o
n
S
e
r
v
i
c
e
,
S
p
r
i
n
g
f
i
e
l
d
,
V
A
2
2
1
5
1
.
*
O
n
n
,
D
e
n
n
i
s
,
O
M
O
E
,
T
o
r
o
n
t
o
,
O
n
t
a
r
i
o
—
—
'
I
I
.
S
a
m
p
l
i
n
g
s
t
r
e
a
m
s
f
o
r
w
a
t
e
r
q
u
a
l
i
t
y
,
i
n
c
l
u
d
i
n
g
p
e
s
t
i
C
i
d
e
s
,
PC
Bs
,
m
e
t
a
l
s
,
a
n
d
b
a
c
t
e
r
i
o
l
o
g
i
c
a
l
p
a
r
a
m
e
t
e
r
s
;
a
n
d
s
e
d
i
m
e
n
t
s
fo
r
se
di
me
nt
di
sc
ha
rg
e
an
d
ch
em
ic
al
an
d
p
h
ys
i
c
a
l
c
h
a
r
a
c
t
e
r
i
—
zation of sediments.
*P
at
ni
,
N.
K.
,
An
im
al
Re
se
ar
ch
In
st
it
ut
e,
Ot
ta
wa
,
On
t.
--
Sa
mp
li
ng
su
bs
ur
fa
ce
ti
le
wa
te
r
an
d
su
rf
ac
e
st
re
am
dr
ai
na
ge
water.
An
al
yt
ic
al
Me
th
od
ol
og
y
fo
r
to
ta
l
ph
os
ph
or
us
(f
il
te
re
d
an
d
un
fi
lt
er
ed
);
to
ta
l
Kj
el
da
hl
ni
tr
og
en
(u
nf
il
te
re
d)
;
am
mo
ni
a
an
d
ni
tr
at
e
ni
tr
og
en
(u
nf
il
te
re
d)
;
po
ta
ss
iu
m
(u
nf
il
te
re
d)
;
to
ta
l
so
li
ds
;
no
n—
fi
lt
er
ab
le
so
li
ds
;
no
n—
fi
lt
er
ab
le
vo
la
ti
le
solids; and bacteria.
*Payne, David A., U. S. EPA, Chicago —-
Bro
chu
re
for
Eco
lo-
Tro
l,
reg
ard
ing
ref
ere
nce
mat
eri
als
for
suspended solids analysis.
Peck, John H., Michigan Water Quality ControlLaboratory -—
Sampling and Analytical Methodology for water samples;
Dept. of Natural Resources, Stevens T. Mason Bldg.,
Lansing, Michigan 48926.
 
Porterfield, George, 1972, Computation of Fluvial-Sediment
Discharge; Techniques of Water—Resources Investigations;
Book 3, Chapter C3, U. S. Geological Survey; U. S. Govern-
ment Printing Office, Washington, D. C. 20402 —— Stock
Number 2401-2061, Price 75 cents.
*Reddy, M. M., N. Y. State Dept. of Health ——
Summary of Procedures for "The Chemical Analysis of Water
and Sediments" -- selected nutrients and metals.
 
*Robinson, d. B., Environmental Biology, University of Guelph --
Sampling stream water.
Analytical Methodology for NH4—N; Nitrate-N; Chloride; and
Organic N.
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*
S
a
n
d
e
r
s
o
n
,
M
a
r
i
e
,
a
n
d
O
s
b
o
r
n
e
,
R
o
b
e
r
t
,
U
n
i
v
e
r
s
i
t
y
o
f
W
i
n
d
s
o
r
—
-
S
a
m
p
l
i
n
g
p
r
e
c
i
p
i
t
a
t
i
o
n
f
o
r
s
e
l
e
c
t
e
d
n
u
t
r
i
e
n
t
s
,
m
i
n
e
r
a
l
s
a
n
d
p
h
y
s
i
c
a
l
p
a
r
a
m
e
t
e
r
s
.
A
n
a
l
y
t
i
c
a
l
M
e
t
h
o
d
o
l
o
g
y
f
o
r
s
u
l
f
a
t
e
(
8
0
4
)
;
s
u
l
f
i
t
e
(
S
O
3
)
;
u
n
f
i
l
t
e
r
e
d
c
h
l
o
r
i
d
e
“
N
J
;
m
a
g
n
e
s
i
u
m
;
c
a
l
c
i
u
m
;
p
o
t
a
s
s
i
u
m
a
n
d
s
o
d
i
u
m
;
c
o
n
d
u
c
t
i
v
i
t
y
(
i
n
l
a
b
)
;
f
i
l
t
e
r
e
d
n
i
t
r
a
t
e
+
n
i
t
r
i
t
e
;
u
n
f
i
l
t
e
r
e
d
t
o
t
a
l
K
j
e
l
d
a
h
l
n
i
t
r
o
g
e
n
;
d
i
s
s
o
l
v
e
d
a
n
d
s
u
s
p
e
n
d
e
d
p
h
o
s
p
h
a
t
e
;
t
o
t
a
l
s
u
s
p
e
n
d
e
d
a
n
d
v
o
l
a
t
i
l
e
s
u
s
p
e
n
d
e
d
s
o
l
i
d
s
.
S
e
d
i
m
e
n
t
a
t
i
o
n
C
o
m
m
i
t
t
e
e
,
U.
8.
W
a
t
e
r
R
e
s
o
u
r
c
e
C
o
u
n
c
i
l
;
P
r
o
c
e
e
d
i
n
g
s
o
f
t
h
e
T
h
i
r
d
F
e
d
e
r
a
l
I
n
t
e
r
—
A
g
e
n
c
y
S
e
d
i
m
e
n
t
a
t
i
o
n
C
o
n
f
e
r
e
n
c
e
,
1
9
7
6
.
I
n
q
u
i
r
i
e
s
r
e
g
a
r
d
i
n
g
a
v
a
i
l
a
b
i
l
i
t
y
m
a
y
b
e
a
d
d
r
e
s
s
e
d
t
o
J
o
h
n
N.
H
o
l
m
a
n
,
S
o
i
l
C
o
n
s
e
r
v
a
t
i
o
n
S
e
r
v
i
c
e
,
W
a
s
h
i
n
g
t
o
n
,
D.
C.
20250.
*Sheppard,
Steve
C.,
and
Miller,
M.
H.,
University
of
Guelph
—-
Sampling
suspended
sediment
collected
in
farm
fields;
composite
field
soil
samples.
Analytical
Methodology
for
particle
size
distribution
of
suspended
sediment
in
cropland
runoff;
particle
size
distribution
of
field
soil
samples;
digested
N
+
P
in
suspended
sediment
in
cropland
runoff
and
field
soil
samples;
dissolved
orthophosphates
on
filtered
samples
of
cropland
runoff;
ammonium
nitrogen
in
cropland
runoff
water;
nitrate
+
nitrite
nitrogen
in
cropland
runoff
water.
  
*Sliwinski,
J.
F.,
Beak
Consultants
Limited,
Toronto
—-
Analytical Methodology for total coliform;
alkalinity;
total hardness; conductivity; pH; fecal coliform; total
phosphorus; unfiltered nitrate; unfiltered total Kjeldahl
nitrogen; unfiltered ammonia (all in land runoff and drains).
*Sirons,
G.
J.,
OMAF,
Guelph
-—
.
Analytical Methodology for Triazines; Dicamba + ce-phenoxy
alkanoic acids.
*Soil Conservation Service, U. S. Dept. Agriculture —— _
"Soil Survey Laboratory Methods and Procedures for Collecting
Soil Samples." Soil Survey Investigations Report No. 1,
April, 1972; U. S. Government Printing Office, Washington
D. C. 20402 —- Stock Number 0107-0298, Price 65 cents.
*Stainton, Capel and Armstrong, Environment Canada -- _
"The Chemical Analysis of Fresh Water." Misc. Spec1al
Publication No. 25, 1974, Freshwater Institute, Dept. of
the
Env
iro
nme
nt,
501
Uni
ver
sit
y C
res
cen
t,
Win
nip
eg,
Man
ito
ba
R3T 2N6.
*Thomas R. L. CCIW Burlington, Ont. -- _ _ .
Me
th
od
s
us
ed
at
IC
CI
W
fo
r
th
e
de
te
rm
in
at
io
n
of
P
fr
ac
ti
on
s
in
sediment fractions: apatite and non-apatite P; organlc P;
acid—extractable P; orthophosphate in solution.
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 Thompson,
*
T
o
p
p
,
G
.
C
.
,
S
o
i
l
R
e
s
e
a
r
c
h
I
n
s
t
i
t
u
t
e
,
U.
J
.
F
.
,
M
a
n
u
a
l
o
f
A
n
a
l
y
t
i
c
a
l
M
e
t
h
o
d
s
:
P
r
e
p
a
r
e
d
b
y
t
h
e
P
e
s
t
i
c
i
d
e
s
a
n
d
T
o
x
i
c
S
u
b
s
t
a
n
c
e
s
E
f
f
e
c
t
s
L
a
b
o
r
a
t
o
r
y
,
N
a
t
i
o
n
a
l
E
n
v
i
r
o
n
m
e
n
t
a
l
R
e
s
e
a
r
c
h
C
e
n
t
e
r
,
R
e
s
e
a
r
c
h
T
r
i
a
n
g
l
e
P
a
r
k
,
N
o
r
t
h
C
a
r
o
l
i
n
a
2
7
7
1
1
.
(
T
h
o
s
e
w
i
s
h
i
n
g
t
h
i
s
M
a
n
u
a
l
s
h
o
u
l
d
c
o
n
t
a
c
t
M
r
.
T
h
o
m
p
s
o
n
a
t
t
h
e
a
b
o
v
e
a
d
d
r
e
s
s
.
)
O
t
t
a
w
a
-
—
_
I
S
a
m
p
l
i
n
g
a
n
d
A
n
a
l
y
t
i
c
a
l
M
e
t
h
o
d
o
l
o
g
y
f
o
r
i
n
S
i
t
u
p
h
y
s
1
c
a
1
p
r
o
p
e
r
t
i
e
s
of
so
il
s.
S
.
A
g
r
i
c
u
l
t
u
r
a
l
R
e
s
e
a
r
c
h
S
e
r
v
i
c
e
;
F
a
c
t
o
r
s
I
n
v
o
l
v
e
d
i
n
L
a
n
d
A
p
p
l
i
c
a
t
i
o
n
o
f
A
g
r
i
c
u
l
t
u
r
a
l
a
n
d
M
u
n
i
c
i
p
a
l
W
a
s
t
e
s
;
J
u
l
y
1
9
7
4
;
N
a
t
i
o
n
a
l
P
r
o
g
r
a
m
S
t
a
f
f
;
S
o
i
l
,
W
a
t
e
r
a
n
d
A
i
r
S
c
1
e
n
c
e
s
,
Beltsville, Md. 20705.
S.
EP
A;
E
v
a
l
u
a
t
i
o
n
of
L
a
n
d
A
p
p
l
i
c
a
t
i
o
n
S
y
s
t
e
m
s
--
E
v
a
l
u
a
t
i
o
n
c
h
e
c
k
l
i
s
t
a
n
d
S
u
p
p
o
r
t
i
n
g
C
o
m
m
e
n
t
a
r
y
;
S
e
p
t
.
1
9
7
4
;
O
f
f
i
c
e
o
f
W
a
t
e
r
P
r
o
g
r
a
m
O
p
e
r
a
t
i
o
n
,
U.
S.
E
P
A
,
W
a
s
h
i
n
g
t
o
n
D. C. 20460.
S.
EP
A;
Ha
nd
bo
ok
fo
r
An
al
yt
ic
al
Qu
al
it
y
Co
nt
ro
l
in
Wa
te
r
an
d
Wa
st
ew
at
er
La
bo
ra
to
ri
es
;
EP
A
An
al
yt
ic
al
Qu
al
it
y
Co
nt
ro
l
La
bo
ra
to
ry
;
Na
ti
on
al
En
vi
ro
nm
en
ta
l
Re
se
ar
ch
Ce
nt
er
,
Cincinnati, Ohio; June 1972.
S.
EP
A;
No
n-
Po
in
t
So
ur
ce
Po
ll
ut
io
n
Se
mi
na
r
——
Se
ct
io
n
10
8(
a)
De
mo
ns
tr
at
io
n
Pr
oj
ec
ts
——
Po
ll
ut
io
n
Co
nt
ro
l
in
Gr
ea
t
La
ke
s;
No
ve
mb
er
20
,
19
75
;
Ma
y
be
pu
rc
ha
se
d
fr
om
Na
ti
on
al
Te
ch
ni
ca
l
In
fo
rm
at
io
n
Se
rv
ic
e,
Sp
ri
ng
fi
el
d,
Va
.
22
15
1.
S.
EPA
,
U.
S.
Dep
t.
Agr
icu
ltu
re
and
Na
ti
on
al
Ass
oc.
Sta
te
Uni
ver
sit
ies
and
Lan
d
Gra
nt
Col
leg
es;
Pr
oc
ee
di
ng
s
of
the
Joi
nt
Con
fer
enc
e
on
Rec
ycl
ing
Mun
ic
ip
al
Slu
dge
s
and
Eff
lue
nts
on
Lan
d,
Jul
y 9
-13
,
197
5;
Inq
uir
ies
reg
ard
ing
ava
ila
bil
ity
sho
uld
be
add
res
sed
to:
Nat
ion
al
Ass
oc.
of
State Universities and Land Grant Colelges, One Dupont
Circle, N. W., Washington D. C. 20036.
8. Soil Conservation Service; Agricultural Waste Management
Field Manual; August 1975.
Uttormark, P. D. Chapin, J. D. and Green, K. M.; Estimating
Nutrient Loadings of Lakes from Non—Point Sources;
water Resources Center, University of Wisconsin, Madison,
Wiscon51n; August 1974. May be purchased from Superin-
tendent of Documents, USGPO, Washington, D. C. 20402.
Price $1.90.
June 1976
   
*Walker, R. J., and Gaynor,
*Baker,
D.
B.,
et.
al.,
River
Studies
Laboratory,
Heidelberg
Thomas,
R.
L.,
CCIW,
Burlington,
Ont
-—
 
*Veska,
Eric,
Brock
University,
St.
Catharines,
Ont.
--
.
J
.
D
.
,
D
e
p
t
.
o
f
A
g
r
i
c
u
l
t
u
r
e
,
H
a
r
r
o
w
,
Ontario -—
S
a
m
p
l
i
n
g
s
t
r
e
a
m
w
a
t
e
r
f
o
r
s
e
l
e
c
t
e
d
n
u
t
r
i
e
n
t
s
,
m
i
n
e
r
a
l
s
,
h
e
a
vy
m
e
t
a
l
s
and
p
h
ys
i
c
a
l
parameters.
A
n
a
l
y
t
i
c
a
l
M
e
t
h
o
d
o
l
o
g
y
f
o
r
s
e
d
i
m
e
n
t
-
s
u
s
p
e
n
d
e
d
s
o
l
i
d
s
;
s
o
d
i
u
m
(
f
i
l
t
e
r
e
d
)
;
C
a
,
M
g
(
f
i
l
t
e
r
e
d
)
;
n
i
t
r
i
t
e
-
N
;
t
o
t
a
l
s
o
l
u
b
l
e
p
h
o
s
p
h
o
r
u
s
(
f
i
l
t
e
r
e
d
)
;
r
e
a
c
t
i
v
e
p
h
o
s
p
h
a
t
e
(
f
i
l
t
e
r
e
d
)
;
p
o
t
a
s
s
i
u
m
f
i
l
t
e
r
e
d
)
;
C
r
(
u
n
f
i
l
t
e
r
e
d
)
;
m
e
t
a
l
s
(
u
n
f
i
l
t
e
r
e
d
)
.
*
W
i
e
b
e
,
H.
A.,
E
n
v
i
r
o
n
m
e
n
t
C
a
n
a
d
a
,
D
o
w
n
s
v
i
e
w
,
Ont.
--
A
n
a
l
y
t
i
c
a
l
M
e
t
h
o
d
o
l
o
g
y
f
o
r
t
o
t
a
l
d
i
s
s
o
l
v
e
d
p
h
o
s
p
h
o
r
u
s
;
d
i
s
s
o
l
v
e
d
n
i
t
r
a
t
e
+
nitrite;
d
i
s
s
O
l
ve
d
chloride;
dissolved
sulfate.
*****
ADDED March 1977
College, Ohio -—
Sampling
and
Analytical
Methodology
for
soluble
ortho-
.phosphorus,
ammonia,
nitrate
plus
nitrite,
chloride,
silica,
conductance,
suspended
solids,
total
phosphorus,
total
Kjeldahl
nitrogen,
total
organic
carbon,
and
metals
in
stream water.
A
Note
on
the
Relationship
of
Grain
Size,
Clay
Content,
Quartz
and
Organic
Carbon
in
some
Lake
Erie
and
Lake
g
Ontario
Sediments;
Journal
of
Sedimentary
Petrology
for June, 1969.
 
Analytical
Methodology
for
metals
in
sediments,
stream
water and well water.
March 1977
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N.
E
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 10. INVEST I GATORS
N
O
T
E
:
T
h
i
s
S
e
c
t
i
o
n
h
a
s
b
e
e
n
r
e
v
i
s
e
d
a
n
d
i
s
n
o
t
t
y
p
e
d
i
n
i
t
a
l
i
c
s
.
T
h
e
S
e
c
t
i
o
n
d
a
t
e
d
J
u
l
y
1
9
7
5
s
h
o
u
l
d
b
e
d
i
s
c
a
r
d
e
d
.
T
h
e
f
o
l
l
o
w
i
n
g
l
i
s
t
w
a
s
c
u
r
r
e
n
t
o
n
J
u
n
e
1
5
,
1
9
7
6
.
A
d
d
i
t
i
o
n
s
,
d
e
l
e
t
i
o
n
s
,
a
n
d
c
h
a
n
g
e
s
o
f
a
d
d
r
e
s
s
o
r
t
e
l
e
p
h
o
n
e
n
u
m
b
e
r
s
s
h
o
u
l
d
be
s
e
n
t
p
r
o
m
p
t
l
y
a
n
d
in
w
r
i
t
i
n
g
to
Dr.
D
a
r
n
e
l
l
M.
W
h
i
t
t
,
R
i
v
e
r
B
a
s
i
n
S
t
u
d
i
e
s
C
o
o
r
d
i
n
a
t
o
r
,
I
J
C
R
e
g
i
o
n
a
l
O
f
f
i
c
e
,
8
t
h
F
l
o
o
r
,
1
0
0
O
u
e
l
l
e
t
t
e
A
v
e
n
u
e
,
W
i
n
d
s
o
r
,
O
n
t
a
r
i
o
N
9
A
6T3.
I
n
S
u
b
s
e
c
t
i
o
n
s
1
0
.
1
2
a
n
d
1
0
.
2
2
,
o
n
l
y
t
h
e
P
r
o
j
e
c
t
L
e
a
d
e
r
s
and
A
n
a
l
y
s
t
s
f
o
r
e
a
c
h
p
r
o
j
e
c
t
a
r
e
l
i
s
t
e
d
,
w
i
t
h
n
o
a
t
t
e
m
p
t
to
include
r
e
s
e
a
r
c
h
e
r
s
i
n
vo
l
ve
d
in
o
t
h
e
r
aspects
of
the
projects.
10.1 UNITED STATES
10.11
PRINCIPAL
INVESTIGATORS
Name,
Address,
Telephone
Responsibility
or
Interest
 
Dr.
John
Konrad
Menomonee
River
Basin
Supervisor
of
Special
Studies
Also,
U.
S.
Chairman
Wisconsin
Dept.
of
Natural
Resources
Task
Group
C,
PLUARG
P
.
O
.
B
o
x
4
5
0
M
a
d
i
s
o
n
,
W
i
s
c
o
n
s
i
n
5
3
7
0
1
(608) 266-1956
Felton-Herron and
Mill Creeks
Dr.
T
h
o
m
a
s
G.
B
a
h
r
,
D
i
r
e
c
t
o
r
I
n
s
t
i
t
u
t
e
o
f
W
a
t
e
r
R
e
s
e
a
r
c
h
M
i
c
h
i
g
a
n
S
t
a
t
e
U
n
i
v
e
r
s
i
t
y
East
L
a
n
s
i
n
g
,
M
i
c
h
i
g
a
n
4
8
8
2
3
(
5
1
7
)
3
5
3
—
3
7
4
2
June 1976
   
 Name, Address and Telephone ReSponsibility or Interest
Dr. L. J. Hetling, Director Genesee River Basin
Environmental Quality
Research and Development Unit
New YorkState Department of
Environmental Conservation
50 Wolf Road, Room 519
Albany, New York 12233
(518) 457—7470
Maumee River Basin—-
Ohio Supplement
Dr. Terry J. Logan
Agronomy Department
The Ohio State University
1885 Neil Avenue
Columbus, Ohio 43210
(614) 422—2001
10.12 Project Leaders and Analysts
 
Menomonee River Basin -— Wisconsin
Dr. John G. Konrad
(Address above)
Project Leader
Mr. David L. Misterek
Wisconsin
Dept.
of
Natural
Resources
9722 West Watertown Plank Road
Milwaukee,
Wisconsin
53226
'
Field Coordiantor
(414) 257-6936
Mr. Douglas J. Dube
Wisconsin
State
Lab.
of
Hygiene
465 Henry Mall
Madison,
Wisconsin
53706
(608) 262—1293
Analyst for all parameters
Mr.
Joseph
J.
Delfino
A
n
a
l
ys
t
for
all
p
a
r
a
m
e
t
e
r
s
(same
a
d
d
r
e
s
s
a
s
D
ub
e
)
F
e
l
t
o
n
—
H
e
r
r
o
n
a
n
d
M
i
l
l
C
r
e
e
k
s
—
—
M
i
c
h
i
g
a
n
D
r
.
T
h
o
m
a
s
G
.
B
a
h
r
P
r
o
j
e
c
t
L
e
a
d
e
r
(
A
d
d
r
e
s
s
A
b
o
v
e
)
D
r
.
F
r
a
n
k
M
.
D
'
I
t
r
i
I
n
s
t
i
t
u
t
e
o
f
W
a
t
e
r
R
e
s
e
a
r
c
h
M
i
c
h
i
g
a
n
S
t
a
t
e
U
n
i
v
e
r
s
i
t
y
E
a
s
t
L
a
n
s
i
n
g
,
M
i
c
h
i
g
a
n
4
8
8
2
4
(
5
1
7
)
3
5
3
-
3
7
4
4
A
n
a
l
y
s
t
for
W
a
t
e
r
and
Sediment parameters
March 1977
 
P
7
.
“
W
W
Z
W
O
Z
A
V
Z
Z
U
W
U
R
W
Z
Z
C
J
I
T
J
U
A
m
f
z
m
m
(
3
A
N
D
.
(
W
  
‘
N
a
m
e
,
A
d
d
r
e
s
s
a
n
d
T
e
l
e
p
h
o
n
e
R
e
s
p
o
n
s
i
b
i
l
i
t
y
o
r
I
n
t
e
r
e
s
t
Dr.
Matthew
Zabik
Analyst
for
pesticide
Pesticide
R
e
s
e
a
r
c
h
C
e
n
t
e
r
p
a
r
a
m
e
t
e
r
s
Michigan State University
East Lansing, Michigan 48824
(517) 353—6376
Genessee River Basin -— New York
Dr.
Leo
J.
Hetling
Project
Leader
(Address Above)
Dr.
Michael
Reddy
Analyst
for
Heavy
Metals
Environmental
Health
Center
and
Sediments
Division
of
Laboratories
and
Research
New
York
State
Department
of
Health
New Scotland Avenue
Albany, New York 12201
(518) 474—7999
Dr.
Arthur
Richards
Analyst
for
Nutrients
Environmental
Health
Center
in
Water
Division
of
Laboratories
and
Research
New
York
State
Department
of
Health
New Scotland Avenue
Albany, New York 12201
(518) 474—5838
‘
Mr.
James
C.
Daly
Quality
Control
Quality Control Officer
Environmental
Health
Center
N.
Y.
State
Department
of
Health
99 Central Avenue
Albany,
New
York
12206
(518) 474—7999
Maumee
River
Basin
-—
Ohio
Supplement
Dr.
Terry
J.
Logan
Project
Leader
and
(Address
Above)
Analyst
for
all
parameters
R
i
v
e
r
b
a
n
k
E
r
o
s
i
o
n
S
t
u
d
y
Mr.
W
i
l
l
i
a
m
F.
Mildner,
G
e
o
l
o
g
i
s
t
P
r
o
j
e
c
t
L
e
a
d
e
r
U.
S.
S
o
i
l
C
o
n
s
e
r
v
a
t
i
o
n
S
e
r
v
i
c
e
2
6
9
F
e
d
e
r
a
l
B
l
d
g
.
N
o
.
1
:Hyattsville,
M
a
r
y
l
a
n
d
20782
(301) 436—8655
 
March 1977
Na
m
e
,
A
d
d
r
e
s
s
a
n
d
T
e
l
e
p
h
o
n
e
Dr. Terry J. Logan
(Address Above)
10.13 Others
B
l
a
c
k
C
r
e
e
k
(
M
a
u
m
e
e
R
i
v
e
r
)
——
I
n
d
i
a
n
a
Dr. R. Z. Wheaton
Agr. Eng. Dept.
Purdue University
Lafayette, Indiana
(
3
1
7
)
7
4
9
-
2
9
7
1
47907
Dr. L. E. Sommers
Agronomy Dept.
Purdue University
Lafayette, Indiana
(317) 749—2891
47907
Dr. D. Nelson
(Same Address as Sommers)
Washington County Project -— Wisconsin
Dr. T. C. Daniel
Responsibility or Interest
An
al
ys
t
fo
r
al
l
pa
ra
me
te
rs
Project Leader, Black Creek
(Section 108, P.
L. 92—500)
Analyst for all parameters
Analyst for all parameters
Project Leader
 
Water Resources Center (Section 108, P. L. 92-500)
University of Wisconsin
Madison, Wisconsin 53706
(608) 263—6990
Red Clay Project -— Wisconsin, Minnesota
Mr. Stephen Andrews Project Leader
Room 204 (Section 108, P. L. 92—500)
Douglas County Courthouse
Superior, Wisconsin 54880
(715) 394—0428
U. S. Geological Survey
Analysts for QW, SS, pH
Madison, Wisconsin
(608) 262—2488
U. S. Geological Survey
Anal sts for
W
SS
H
St.
Paul,
Minnesota
y
Q
I
I
p
(612) 725-7841
June 1976
 
Na
m
e
,
A
d
d
r
e
s
s
a
n
d
T
e
l
e
p
h
o
n
e
R
e
s
p
o
n
s
i
b
i
l
i
t
y
o
r
I
n
t
e
r
e
s
t
C
e
n
t
e
r
for
Lake
S
up
e
r
i
o
r
A
n
a
l
ys
t
s
for
Qw
E
n
vi
r
o
n
m
e
n
t
a
l
Studies
U
n
i
ve
r
s
i
t
y
of
W
i
s
c
o
n
s
i
n
Superior, Wisconsin
(715) 392—8101 x 303
 
S
a
n
d
u
s
k
y
R
i
v
e
r
B
a
s
i
n
——
O
h
i
o
D
r
.
D
a
v
i
d
B.
B
a
k
e
r
P
r
o
j
e
c
t
L
e
a
d
e
r
a
n
d
A
s
s
o
c
i
a
t
e
P
r
o
f
e
s
s
o
r
A
n
a
l
y
s
t
f
o
r
a
l
l
p
a
r
a
m
e
t
e
r
s
Heidelberg College
Tiffin, Ohio 44883
(419) 448—2198
June 1976
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110.21 PROJECT OFFICERS
i __.—._______
‘Name,
Address
and
Telephone
Mr. Donald N. Jeffs
IAssistant Director
Water Resources Branch
Ontario
Ministry
of
the
Environment
135 St. Clair Ave. West
Toronto, Ontario M4V 1P5
(416) 965—4590
Dr. H. V. Morley
»Research Coordinator
«Environment
and
Resources)
Agriculture Canada
K.W.
Neatby
Bldg.
Room
1113
'Carling Avenue
Ottawa, Ontario KlA 0C6
(613) 994-5402
Dr. R. Frank
Provincial
Pesticide
Residue
Testing Laboratory
Ontario
Ministry
of
Agriculture
&
Food
[miversity of Guelph
Guelph,
Ontario
NlG
2Wl
Mr. R. C. Hore
Water
R
e
s
o
ur
c
e
s
B
r
a
n
c
h
Ontario
Ministry
of
the
Environment
135
St.
C
l
a
i
r
A
v
e
n
u
e
W
e
s
t
T
o
r
o
n
t
o
,
O
n
t
a
r
i
o
M
4
V
l
P
5
M16) 965-2105
m
.
2
2
P
r
o
j
e
c
t
L
e
a
d
e
r
s
a
n
d
A
n
a
l
y
s
t
s
Responsibility
or
Interest
Canadian Chairman
T
a
s
k
G
r
o
u
p
C,
P
L
U
A
R
G
Federal
A
g
r
i
c
ul
t
ur
a
l
Studies
P
r
o
vi
n
c
i
a
l
A
g
r
i
c
ul
t
ur
a
l
Studies
Urban, Industrial,
T
r
a
n
s
p
o
r
t
a
t
i
o
n
and
W
a
s
t
e
Management Studies; and
Network
Monitoring
Stations
10.221
A
c
t
i
v
i
t
y
No.
l
-—
A
g
r
i
c
ul
t
ur
a
l
W
a
t
e
r
s
h
e
d
s
D
r
.
R
i
c
h
a
r
d
C
o
o
t
e
\
ﬂ
m
i
n
e
e
r
i
n
g
R
e
s
e
a
r
c
h
S
e
r
v
i
c
e
A
g
r
i
c
u
l
t
u
r
e
C
a
n
a
d
a
O
t
t
a
w
a
,
O
n
t
a
r
i
o
K
l
A
0
C
6
-%l3) 994-5247
Coordination of Agricultural
Watershed Studies, Project
No. 1A
Data Handling, Transfer
and Evaluation, Project No. 13
March 1977
  
j_
4
3
.
1
;
i
n
.
.
.
.
.
.
.
  
 
  
Na
me
,
Ad
dr
es
s
an
d
Te
le
ph
on
e
Mrs. E. M. MacDonald
Soil Research Institute
Agriculture Canada
Ot
ta
wa
,
On
ta
ri
o
K1
A
0C
6
(613) 994—9657
Mr
.
R.
C.
Ho
re
an
d
R.
C.
Os
tr
y
Wa
te
r
Re
so
ur
ce
s
Br
an
ch
I
On
ta
ri
o
Mi
ni
st
ry
of
th
e
En
Vi
ro
nm
en
t
13
5
St
.
Cl
ai
r
Av
en
ue
We
st
To
ro
nt
o,
On
ta
ri
o
M4
V
1P
5
(416) 965—2105
(Same address
as R. C. Ostry
(4l6) 965—6995)
Dennis Onn
J. E. O'Neill
B. Bodo
Dr. F. Dieken
Water Quality Section
Laboratory Services Branch
Resources Road
Rexdale, Ontario M9W 5L1
(416) 968-3064
Dr. B. Loesher
Inorganic Trace Contaminants Section
Laboratory Services Branch
Resources Road
Rexdale, Ontario
(416) 968-3775
Mr. G. Rees
Organic Trace Contaminants Section
Laboratory Services Branch
Resources Road
Rexdale, Ontario
(416) 968-3743
Dr. Ansar Qureshi
Ministry of the Environment
Laboratory Services Branch
Microbiology Section
P. O. Box 213
Rexdale, Ontario M9W 5L1
(416) 248-3008
Dr. Richard Frank
(Address Above)
Responsibility or Interest
Coordination of Agricultural
Watershed Studies, Project
No. 1A
Data Handling and Transfer
Project Leaders for
Stream flow quantity
(Project No. 2) and
quality (Project No. 3 —-
Routine water and sediment
quality).
Associates for Project
Nos. 2 and 3
Analyst: Nutrients, Organic
Carbon & Minerals in Water
Samples, (Project Nos. 3 and
21)
Analyst: Heavy Metals in
Water samples, (Project No. 3)
Analyst: Pesticides and
PCBs in water samples.
(Project No. 3)
Project Leader and Analyst
Microbiological parameters
(Project No. 3)
Project Leader for
Monitoring for pesticides in
11 Agric. Watersheds (Project
No. 4)
June 1976
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I
I
I
I
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I
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I
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I
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I
I
I
I
I
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I
I
I
I
I
I
N
a
m
e
:
A
d
d
r
e
s
s
a
n
d
T
E
I
G
P
h
o
n
e
R
e
s
p
o
n
s
i
b
i
l
i
t
y
o
r
I
n
t
e
r
e
s
t
M
r
.
H
e
i
n
z
E
.
B
r
a
u
n
A
n
a
l
y
s
t
f
o
r
O
r
g
a
n
o
p
h
o
s
p
h
o
r
u
s
(
S
a
m
e
A
d
d
r
e
s
s
a
s
R
.
F
r
a
n
k
)
i
n
s
e
c
t
i
c
i
d
e
s
&
c
y
c
l
o
d
i
e
n
e
s
(
P
r
o
j
e
c
t
N
o
.
4
)
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N
a
m
e
s
,
A
d
d
r
e
s
s
a
n
d
T
e
l
e
p
h
o
n
e
Dr. A. J. MacLean
So
il
Re
se
ar
ch
In
st
it
ut
e
Agriculture Canada
Ottawa, Ontario K1A 0C6
(
6
1
3
)
9
9
4
—
9
6
5
7
Dr. Morris Schnitzer
Soil Research Institute
Agriculture Canada
Ottawa, Ontario K1A 0C6
(613) 994-9657
Dr. Milan Ihnat
Chemistry and Biology Research
Institute
Agriculture Canada
Ottawa, Ontario K1A 0C6
(613) 994-9721
Dr. J. D. Gaynor
Agriculture Canada
Research Station
Harrow, Ontario NOR 1G0
(519) 738-2251
Dr. Leslie Costescu
Soil Research Institute
Agriculture Canada
Ottawa, Ontario K1A 0C6
(613) 994—9657
Mr. A. D. Gordon
(Same Address as Ihnat)
Mr. J. Vlasblom
(Same Address as Gaynor)
Dr. J. M. Fulton
(Same Address as Gaynor)
Dr. C. G. Kowalenko
K. W. Neatby Bldg.
Soil Research Institute
Agriculture Canada
Ottawa, Ontario K1A 0C6
(613) 994—9657
 
Responsibility or Interest
Project Leader for Agriculture
Sources,
Transport and Storage of Metals
(Project No. 9)
Project Leader
(Project No. 9)
Project Leader and Analyst
for heavy metals
(Project No. 9)
Project Leader and Analyst
for Zn, Cu, Pb, Cd and
Ni (Project No. 9)
Also, Project Leader
(Project No. 10)
Analyst for heavy metals and
organic materials
(Project No. 9)
Analyst (Project No. 9)
Analyst for Zn, Cu, Pb, Cd,
and Ni, (Project Nos. 9 & 10)
Project Leader for Sources
of Nutrients and Heavy
Metals in Hillman Creek
(Project No. 10)
Project Leader and Analyst
for Nitrogen Transformation
Processes in Watershed Soils
(Project No. 11
Analyst for NH4, N02, NO
(Project No. 13)
Analyst for NH4, N03,
(Project No. 14)
3
June 1976
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 Name, Address and Telephone
Dr. G. C. Topp
Soil Research Institute
Agriculture Canada
Ottawa, Ontario K1A 0C6
(613) 994-9657
Dr. D. R. Cameron
Soil Research Institute
Agriculture Canada
Ottawa, Ontario K1A 0C6
(613) 994—9657
Dr. J. Cherry
Department of Earth Sciences
University of Waterloo
Waterloo, Ontario N2L 3G1
(519) 885—1211
Dr. E. O. Frind
(Same Address as Cherry)
Dr. R. W. Gillham
(Same Address as Frind)
Dr. H. R. Whiteley
School of Engineering
University of Guelph
Guelph, Ontario N1G 2W1
(519) 824-4120
Dr. G. J. Wall
(Address Above)
Dr. W. Trevor Dickinson
School of Engineering
University of Guelph
Guelph, Ontario N1G 2W1
(519) 824-7120
Dr. M. H. Miller
Dept. of Land Resource Science
University of Guelph
Guelph, Ontario N1G 2W1
(519) 824—4120, Ext. — 2482
Responsibility
or
Interest
 
Project
Leader
and
Analyst
for
Physical
Properties
of
Soils
in
Agr.
Watersheds
1 and 13 which control
Moisture
Storage
and
Transport
(Project No. 12)
Project
Leader
for
Mathematical
Model of Transformations and
transport
of
nitrogen
through
soils
to
groundwater
(Project
No. 13)
Project
Leader
for
studies
of
Agricultural Pollution of
Groundwater and its Influence
on Stream Water Quality in
Two
Agr.
Watersheds
(Project
No. 14)
Same as J. Cherry
Analyst for minerals
(Project No. 14)
Project Leader for Hydrologic
Model (Project No. 15)
Project Leader for Erosional
Losses from Agricultural Land
(Project No. 16)
Project Leader for Sediment
Delivery Ratios in Small Agr.
Watersheds (Project No. 17)
Project Leader for Contribution
of Phosphorus from Agricultural
Land to Streams by Surface Runoff
(Project No. 18)
June 1976
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Ad
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s
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d
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le
ph
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e
Mr. D. A. Tel
De
pt
.
of
La
nd
Re
so
ur
ce
Sc
ie
nc
e
University of Guelph
Gu
el
ph
,
On
ta
ri
o
N1
G
2W
1
(5
19
)
82
4—
41
20
,
Ex
t.
-
35
07
Mrs. T. D. Nguyen
De
pt
.
of
La
nd
Re
so
ur
ce
Sc
ie
nc
e
University of Guelph
Guelph, Ontario N1G 2W1
(5
19
)
82
4-
41
20
,
Ex
t.
—
81
70
Dr. J. B. Robinson
De
pt
.
of
En
vi
ro
nm
en
ta
l
Bi
ol
og
y
University of Guelph
Guelph, Ontario N1G 2W1
(519) 824—4120, Ext. - 3828
Mr. C. K. Lee and Mr. L. Kistoff
(Temporary)
(Same Address as J. B. Robinson)
Dr. H. B. N. Hynes
Dept. of Biology
University of Waterloo
Waterloo, Ontario N2L 3G1
(519) 885—1211
Dr. N. K. Kaushik and
Dr. J. B. Robinson
(Address Above)
Mr. S. L. Hodd
Beak Consultants Limited
6870 Goreway Drive
Mississauga, Ontario
(416) 671-2600
L4V 1L9
Mr. Paul Odom
(Same Address as S. L. Hodd)
Mr. J. F. Sliwinski
(Same Address as S. L. Hodd)
Mr. F. R. Hore
Engineering Research Service
Agriculture Canada
Ottawa, Ontario K1A 0C6
(613) 994—9785
Responsibility or Interest
Analyst for Soluble Reactive P
and Total P
(Project No. 18)
Analyst for Soluble Reactive P
and Total P (Project No. 18)
Project Leader and Analyst
for Nitrogen Transport and
Transformations in 2 Branches
of Canagagique Creek
(Project No. 19A)
Analytical Assistants of
J. B. Robinson
(Project No. 19A)
Project Leader for Secondary
Production and Organic Drift
of Nutrients in 2 Branches of
Canagagique Creek
(Project No. 19B)
Analysts for N, P, Organic
Matter in Solid Organic Matter
(Project No. 19B)
Project Leader for Effects of
Livestock Activities on Surface
Water Quality (Project No. 20)
Analyst for Total P, N03,
(Project No. 20)
Analyst for Ortho Phosphates,
NH3, (Project No. 20)
Project Leader for Feedlot
and Manure Storage Runoff
(Project No. 21)
June 1976
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Name,
Address
and
Telephone
 
Dr. N. K. Patni
Animal
Research
Institute
Nutrition Bldg., C.E.F.
Agriculture Canada
Ottawa, Ontario K1A 0C6
(613) 994—9723
S. Kelly
(Same Address as Patni)
M. Leuty
(Same Address as Patni)
Dr.
John
A.
C.
Fortescue
Dept.
of
Geological
Science
Brock University‘
St.
Catharines,
Ontario
L28
3A1
(416) 684-7201
Mr. Eric Veska
(Same
Address
as
Fortescue)
R
e
s
p
o
n
s
i
b
i
l
i
t
y
o
r
I
n
t
e
r
e
s
t
P
r
o
j
e
c
t
L
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r
f
o
r
P
o
l
l
u
t
a
n
t
T
r
a
n
s
p
o
r
t
t
o
S
u
b
s
u
r
f
a
c
e
a
n
d
S
u
r
f
a
c
e
W
a
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I
n
t
e
g
r
a
t
e
d
F
a
r
m
O
p
e
r
a
t
i
o
n
(
P
r
o
j
e
c
t
No.
22)
A
n
a
l
y
s
t
f
o
r
NH3,
TKN,
N03,
P,
K
(Project No. 22)
A
n
a
l
y
s
t
f
o
r
S
o
l
i
d
s
a
n
d
C
o
n
d
u
c
t
i
v
i
t
y
(
P
r
o
j
e
c
t
No.
22)
P
r
o
j
e
c
t
L
e
a
d
e
r
a
n
d
A
n
a
l
y
s
t
f
o
r
H
e
a
v
y
M
e
t
a
l
s
,
N
u
t
r
i
e
n
t
s
a
n
d
M
i
n
e
r
a
l
s
in
Agr.
W
a
t
e
r
s
h
e
d
10
(To
be
d
e
s
i
g
n
a
t
e
d
Project
No.
23)
A
n
a
l
ys
t
(Project
No.
23)
10.222
Activity
No.
2
—-
Forested
Watersheds
Dr. J. A. Nicolson
Great
Lakes
Forest
Research
Centre
Dept.
of
the
Environment
Box 490
Sault
Ste.
Marie,
Ontario
P6A
5M7
(705) 949—9461, Ext. — 288
Mr. Jim Prokopowich
c/o FRB Camp
Box 313
Kenora, Ontario P9N 3X4
(807) 227-5414
Mr. M. Capel
Freshwater Institute
Dept. of the Environment
501
University
Crescent
Winnipeg,
Manitoba
R3T
2N6
(204) 269—7379
Project
Leader
for
Impact
of
Forest
Management
Practices
on the Boreal Ecosystem
Analyst
for
NH3,
N03,
total
dissolved
N,
total
dissolved
P,
Conductivity, pH, and DOC
(Activity No. 2)
Analyst for Suspended P, C
and
N;
Cl,
804,
Na,
K,
Mg,
Ca,
Fe. (Activity No. 2)
June 1976
 
 4
:
»
;
i
v
r
n
'
m
m
m
a
w
x
u
x
m
~
4
‘
9
:
4
¢
‘
.
:
4
1
M
~
=
1
'
.
$
“
4
E
¥
3
§
f
§
0
‘
'
~
'
~
»
10.223
Activitero. 3 ~- Land Uses Other Than Agricultural and Forest
10.2231 Urban Land
Name, Address and Telephone
Dr. Rao Avadhanula
Hydrology and Monitoring
Ontario Ministry of the Environment
135 St. Clair Avenue West
Toronto, Ontario M4V 1P5
(416) 965—6995
Mr. J. E. O'Neill
Ontario Ministry of the Environment
135 St. Clair Avenue West
Toronto, Ontario M4V 1P5
(416) 965-6995
Dr. Fred Dieken
(Address Above)
Dr. B. Loesher
(Address Above)
Mr. G. Rees
(Address Above)
Dr. Jerry Hipfner
Minsitry of the Environment
Inorganic Trace
Contaminants
Section,
Laboratory
Services Branch
Resources Rd.
401
&
I
s
l
i
n
g
t
o
n
Ave
.
Toronto, Ontario
(416) 248—3037
Mr. Dennis Donohue
M
i
n
i
s
t
r
y
o
f
t
h
e
E
n
v
i
r
o
n
m
e
n
t
H
y
d
r
o
l
o
g
y
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n
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o
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g
S
e
c
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o
n
1
3
5
S
t
.
C
l
a
i
r
A
v
e
.
W
e
s
t
T
o
r
o
n
t
o
,
O
n
t
a
r
i
o
M
4
V
1
P
5
(416) 965-6995
D
r
.
A
n
s
a
r
Q
u
r
e
s
h
i
(
A
d
d
r
e
s
s
A
b
o
v
e
)
1
»
?
.
1
1
Responsibility or Interest
Project Leader for Water
Studies
Project Leader for Sediment
Studies
Analyst
for
Nutrients,
organic
carbon
and
minerals
(water
studies)
Analyst
for
heavy
metals
(water studies)
A
n
a
l
ys
t
for
p
e
s
t
i
c
i
d
e
s
and
P
C
B
s
(water
a
n
d
s
e
d
i
m
e
n
t
studies)
A
n
a
l
y
s
t
f
o
r
n
u
t
r
i
e
n
t
s
,
exchange
capacity,
metals,
minerals
and
C.O.D.
(Sediment
studies)
A
n
a
l
y
s
t
f
o
r
p
a
r
t
i
c
l
e
s
i
z
e
a
n
d
t
o
t
a
l
c
a
r
b
o
n
a
t
e
s
(
s
e
d
i
m
e
n
t
s
t
u
d
i
e
s
)
P
r
o
j
e
c
t
L
e
a
d
e
r
a
n
d
A
n
a
l
y
s
t
f
o
r
M
i
c
r
o
b
i
o
l
o
g
i
c
a
l
S
t
u
d
i
e
s
March 1977
10.2232
T
r
a
n
s
p
o
r
t
a
t
i
o
n
and
U
t
i
l
i
t
y
Systems
Name,
Address
and
Telephone
 
Mr. J. E. O'Neill
(Address Above)
10.2233
Sanitary
Landfills
 
Mr. Barrie Reynolds
Ministry
of
the
Environment
135 St. Clair Ave. W.
Toronto, Ontario M4V 1P5
(416) 965—1655
Mr. H. Mooij
Solid
Waste
Management
Branch
Environment Canada
Ottawa,
Ontario
K1A
0H3
(613) 997-3212
Prof. Graham Farquhar
Dept
of
Civil
Engineering
University
of
Waterloo
W
a
t
e
r
l
o
o
,
O
n
t
a
r
i
o
N
9
L
3G1
(519) 885—1211
Dr. F. J. Philbert
Water Quality Laboratory
Canada
Centre
for
Inland
Waters
P. O. Box 5050
Burlington,
Ontario
L7R
4A6
(416) 637—4642
Dr. R. Frank
(Address Above)
Barringer Research Ltd.
304 Carlingview Drive
Rexdale, Ontario N9W 5L1
(416) 677—2491
R
e
s
p
o
n
s
i
b
i
l
i
t
y
o
r
I
n
t
e
r
e
s
t
 
P
r
o
j
e
c
t
L
e
a
d
e
r
P
r
o
j
e
c
t
L
e
a
d
e
r
f
o
r
V
i
o
l
e
t
L
a
n
d
f
i
l
l
S
t
u
d
y
Project
Leader
for
Landfill
C
o
n
t
a
m
i
n
a
n
t
M
i
g
r
a
t
i
o
n
a
n
d
Land
Disposal
of
Industrial
and Hazardous Wastes
Analyst
for
Soils
—-
Project
completed.
Analyst
for
35
parameters
-—
Analyses completed.
Analyst for PCBs
Analyst for 39 parameters in
industrial wastes —- Analyses
completed.
10.2234
Processed
Organic
Waste
Disposal
Mr. P. DeAngelis
135 St. Clair Ave. W.
6th
Floor,
Pollution
Control
Board
Toronto, Ontario M4V 1P5
(416) 965—1655
Project Leader
June 1976
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10.2235 Extractive Industries
Name, Address and Telephone
Mr. J. E. O‘Neill and
Dr. Rao Avadhanula
(Address Above)
10.2236
Dr. H. T. Chan, '
Applied Sciences Section
Pollution Control Branch
Ministry of the Environment
135 St. Clair Ave. W.
Toronto, Ontario M4V 1P5
(416) 248—3044
Mr. Lloyd Grigoriew, Soil Technician
Applied Sciences Section
Ministry of the Environment
Pollution Control Branch
135 St. Clair Ave. West
Toronto, Ontario M4V 1P5
(416) 248-3044
Miss Teresa Yeung
Applied Sciences Section
Pollution Control Branch
Ministry of the Environment
135 St. Clair Ave. West
Toronto, Ontario M4V 1P5
(416) 248—3044
10.224
Mr. R. C. Ostry
(Address Above)
Mr. J. E. O'Neill
(Address Above)
Dr. Ansar Qureshi
(Address Above)
Mr. Dennis Onn
Ontario
Ministry
of
the
Environment
135 St. Clair Ave. West
Toronto, Ontario M4V 1P5
(416) 965-1655
Private Waste Disposal (Septic
Responsibility or Interest
Project Leaders
Tanks)
Project Leader
Analyst for soil tests, particle
size distribution, laboratory
permeability and density.
Analyst for extractable P
from soil, P isotherm
Activity No. 4 —- Water Quantity and Quality Monitorng Framework
Project Leader_for Water
Project Leader for Sediment
Project Leader and Analyst
for Microbiological Studies
Field Coordinator
June 1976
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d
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s
s
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d
T
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Dr. Fred Dieken
(Address Above)
Dr. B. Loesher
(Address Above)
Mr. G. Rees
(Address Above)
Dr. Jerry Hipfner
(Address Above)
M
r
.
D
e
n
n
i
s
D
o
n
o
h
u
e
(Address Above)
R
e
s
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o
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i
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water.
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